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President's Corner 


Greetings all Vhis will be my Mist fuport for this decade and then we 
begin anewaons, T have been wanting to write that fiir a while, 


This past month we saw something happen thatthe organization has been 
working on for over five years now, the report nd order-on Spread 
Spectrum fun the FCC was published. TAPR began w push this issue and 
We spent considerable moriey dnd min hudrs td sev the process through, | 
can remember back to that Long Heach meeting wher the ARRL and TAPR_ 
with others, discussed the potentinl for Spread Spectrum rule making and 
the concems. For those that were there, ( am sure you think about that 
meeting witha smile now. You can look back and read on our web page 
the filings comments, and reply coniments daring Ihe provess, IT can 
remember well the clfor required to pet the STA filed, signed, and then 
renewed three additional times. Now we have the reporl and order. One 
thing is for sure —the process for changing amateur radia rules is 100 long 
and in many Ways lov smotiunil Lor many Gust read some of the comments 
Tited) 


Twas initially disappointed at the final nie making, singe the FCC in the 
report and brder seemed fo vrusp the techwical issucs of many of de filings, 
but inthe end decided to 20 With meistly whai ie ARRL filed. While the 


Look for TAPR at these Upcoming Events 
May 2000 Dayton HamVention 
Sept. 2006 ARRL.& TAPR Digital Communication Conference 
Orlando, Florida 
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President's Comer, continued — 

rulemaking is Mwed tr <everal Ways. th still 1s 2 hace 
Step forward fhe the avateur radio community and TAPR 
vain be proud of wur effort Gyer the pi several yours on 
Uns fase. TAPR af ils best Roald peti sated al Wo 
filo a petition of reconsidertion om the report and ardor 
Dasa GH Me reetniebaion or the reeetauiey olla 
commillec, 


The amusing (hing is thal muny mivht (hink this issuc 
teover. bar Too it Whe seue af clanging the rules tn 
Order W promulf t¢chnoloey Innoyaion mist continue 
ail will, We my have Uline Wide Band (UW) startin 
to bewiscusscd ai he PCC. While muiny ofthe proponents 
of UWH seem to have vaporware for theory and 
techovlugy orhyre ore Showing sve Tilerestings 
leehnology demonstrations and the outcommoverthe next 
Your OF WO 3S UI Me HiiPect stane seepetls OF winit Wwe 
might have available far technology, The amatcur ridia 
community jaa Whole musi secand undlersiinit bal il yee 
dont ally the expenmenters and Sisioniiics in our 
hobby a nyre Libyral bund at whl (hey want trtry ani 
eA previient on. we will cantinuc fo sce bexs innovuhon 
coming from wilhin our minke. The altitude of Aue tor 
Hiatt: (he stars Quid and OF EFYING Lo proteet statiy 
usage ef the hands os end will continue to fake ats (all 


Now tnd We NOME the report dad order SuhiA s..We 
Must condnud (Odevelup techaniogy: Onothar tent, 
TAPR hits wiyned 2 sechnglogy transforand provdiiudn 
agreement with the Gandia Group. The Darklin Grup, 
is focuxed on many ol the sume gonis as DAR, atatlof 
pruviding low cist Wireless solutions. The synerzy 
Ueiween our ro grcups and the Rit Ure Dandiq fas 
MaNcy ty PUMP Info Ihe prujee! to Let It Lat production 
Juin nance Niture miskes this a good avnevenen! for TAPR 
aul ia members, 


Ago the current progress and KiMis Oe FHSS radio 
project. adesizn review and handoff meeting for the RE 
suctiun was held Ut Dallsin Ouober, The murenme was. 
Very positive We continuetl ir be faced witha part here. 
or there verling dropped bys unulactiner, ful we are 
éliminaring those design isues and Moving forwwd, The: 
WeAl fovision Of the RR boaedas in laydut dinw, with a 
Prvlotype expected co be in (hg hanwls of the design team 
the fest of December, We lnivé low gone from a 68, 
month cycle in fess than, 2 months. “Thal rhe there is 
young lo help ihe project alot! Steve Binte, NIHPR, has 
heen added tothe design an) this quurter ail will be 
respynisible Me the PIC dovelopynein on the radio. The: 
nent step turer in Oclolwer will he tey got clasiire: on tthe 
techniwal rsaues ef the digital bourd und hold & design 
review Of (oe Boord and yet Mito a quick production 
eyole The tevitt is energized und we stadt have 
Sian fuane pews te report py rie test PNR. ‘Pom 
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Packet Stabs Aageter 


Sue cco Copyright © 1999 Tees) Aniuieur Packer Hurlin 
Loar Liem cari [rultvener) ae plitie peomi inion is eranted to repto~ 
BUCHAN WML CAE appealing HON Soe WOGOMebaeral Actour aldl> 
Ah atom pre atire ibe wrists grewrn Loe bovelh Hie uelhnre lina TAPR. alee 
with the TARR plore: rumbee (IG RH0GO) Orhce voperetuetian in 
1th et Feoon FIM Pome omnia ten FeQtid AIH 

LA chee Loree a ihre atime Wiel Rot nevessarily those 
OF TAPH, Go Boon uf Rinescot. Offivesa or he Editor, Accepteate of 
a Ut erg sheen wend Corman cmbeeccwrcee Ay TAUIC, wf be prmtects 
ulvertiunt MRS ts erptteredt te May Himainie WRSAPR 
MIC-E by ¢ medtrerh of Bob Bruning WESAFR 

Pen nyunter, Send aidice Crepe bo TAIL (40. oe SEN, Deru, 
VX. TAME Carter Peer Bre TISS HIS lngn, USPS (3. 
$)9) ie portato quartenly My thd Teadh Auiatiur Parker Radio Corpo- 
reGinn TAK Kidiwencsd: Senline TX SWS Merrilhenadngt ity of usin 
Armangut Forti Sek ocnctating # petuerinninneg Pacer Sus Regtiten, 
we SDL Do Sco MHL S anspor uoons of which 12.06) i allocotes 
uct Aiemie Neat anne. MGT T HIN 4 SON) Ve Caserta ond Mca bon, 
dad $25.00 vherwtn, Day whltiin LUT, Nimle Mitnifership and Parter 
Mula Meyinee sowie Ne topentend Piviedical peisapo pawd at Coatoa, 
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Advertising 
Coot the FARR office. 
YAPR Olficers: 
Prosidont 
Vise Presideal 


Greg Janes, WDSIVD 
John Ackélmann, NBUR 
Soctetary Steve Stroh, NAGNI 
Treasurer dim Neely, WASLHS ” 

TARR Restrnt at Dineetiise 
Bost Merge) 
Grog Janos, WOSIVD 
John Kastar, W9DDD 
Mal Whitton, KOPPX 
doho ackermann, W8UR 
Barry Melarnon, VERUF 
Doug MeKjaney, KOIRL 
Steve Bible, N7HFR 
Sinb Hansen, NZGDE 2002, n2gde@tapr.org 
Steve Gimse, K4HG 2002 k4hg@tapr.org 
Date i2 zxpiration of term on Soard of Olrectors, 

The Tho Aimetous P6008 Radio Conrotailoe te d Goce) abiety 
fifo Tose fed Level yprewe enuiypeenee (Secvine SOL OMS Of Mie US, 
Jak RED Choertieaiiany see Sodpouita oo Lb coteny alluwrl by HN dae 
ka. TAPRL bp chameret or ie Mote Of Anzoas for the puro at 
Uewereiing wil OO-SHOpiNg Ee aeaemee Gi Gril radid cOnuNICStON 
ba Git Ambo Sato ser emc ainl fey Sedcvibinciing informatie reapiinel 
HUNT ge Sind OBR ITSS 1H arly ere 
Articte submission deadlines far Hprnming boas 

Winter 2000 December 15,1999 

Spring 2000 Mareh 15, 2000 

Summer 2000 June 15, 2000 

Fall 2000 September 15, 2000 
Submussion Guidelines: 

VAY Le aiuyay)s ripen ine ences einer VOY MEO ral ervey Clie 
publacatinns Uf 8 have tim selon Toros ommckey p (ed waa Mike Ig $90, OF 
OU, OF SOMMOUNE Vali) HMA to deems ecengthiiny (har Writebh imerees vicinal 
PATTI LHCaN Ne PCRS CORLEC het es Etter teal y Our WOU Cam Oe aera 
WTA thee J\rraaees Mauirenati( ys 

Phe ueton20 Torres Yur entities = hw ASCH tots (he. prefiernest 
step hic wree-sre HMACL of PCN However, «can accent (any popeler 
feral (muntiace and stops Fevite AT kde tGonu Om Thikewe ehouht 
Bae Stormin flee NEN -NIE MK, 
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Fat 1299 - issue 276 


MeDermort, 451) mde wtletailed repor.o the project 
at the HCC und thewidio'is available yn our web site 


The DCC has vomeand gone and 7) was qunother veoy 
sicucsslul conference. Aliendunce was ay dis year and 
Awe frogs Wet Whe Orlund location West yout will slow us 
(u buystatiendinde devin = The £1) repert is later in the 
PRR. Vawan very happy to sce several al thie wngoing LF 
Digital projects presented at ihe condevence. There ure 
soe NOTE Mines huppening i this Meld currently, If 
suv havens Soon followire =veity, take a moment ni 
Iweters to she conference wlio. Special thanks 1 (ine 
Stroh, Sheile Bible. and tudy Aubernoinn 


TAPRo will shorty Se hack vr the!’ DSROM. business. 
Weill be focusing un more specialized CHS ynier than 
(he Yenene afl-th-one C1 we didie pet wcteril years. 
We simply outgrew irying to get all the inforination we 
hdl on one CD that had ty be oyns daolicnwel in the 
hundreds wr inake il priftiblie Cue new syaren willatlow 
us lo create several different CDs togused om more 
specific information needs, hiitiully. che aoftsyore liteary 
Will be offered. “TNerr we will espunsl Wo CDs voveriltz 
the NCC wudio and jawr seavebable (NV and 1CC> 
proceedings on C1), Mone next quarter, 


Non't forget that nominations for the TAPR Boare ale 
duc in December. [f you are interested in renning forthe 
VAPR Board, please read over the information in the 
nominations secon, Ifyou have questiiins uboul Milige, 
Feel [ree to drop mit ay cornail, 


Unitl next ajuarter 
Cheers + Grow, WDSTVD 


Y¥2K Upgrade tor AASRE BBS 


Mite Faamic WAG7TY 
MPYphinie@ ISL guy 


Jani ahouttn dismrihute He Y2K upgrade ti the AAARE 
BBS program (V2.13S). If you are running AASIE, you 
shyuldl be aware that will erisl on New Years Day 
without this upzmde, 

To receive it vid email. drop me a note snd tell me 
whith version you use; REAL mile (bb.cxe) or 
PROTECTED node (bhdpini.exe) and t will send ito 
you within 2 few weeks. 


[dtsiy try looking on dee TAUR FTP site. 
Npdaprueg/sofiware lib} 
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A Practical Approach to Implementing H.-F. 
Digital Voice in the Amateur Service 


Chatics Brtin. G4G00 
Ohiswiniedinoon pout 


{From the 1999 4ARRE vind TAPR Digital Conmamnica- 
tiuany Confirenco] 


TAPR Is curcenth working Wun Charles 10 maki his 
Vacuier project available as ath Keep aneve aurin the 
Hed? ish Jor further derails. 


Abstract 

Vis purer deseribus wpenctionl spproach & building # 
working dleitul waiiee syste suitahte fir NVIS operation 
onthe HF Anyateur bavils 


Introduction 

Nas Whole prajwel bevy die as a commenta friend 
Aniy, G4INT, made over the telephones; he said that it 
Would be fun tu trunsinil co! tae digital speech on the 
amarcur bunds. Now there wae a-challenge! As he was 
ioeated suing 70 km nway over dt fairly obstructed path it 
would have to he dv HP, even inorg ofa challenge! 


Choosing the Vocoder 

A cunher ol uuniliddle systems were studied. The 
Voodder had to operate ata low daw rate, be inexpensive: 
he acantalone and relalively avilsble. The systems 
fouked ae were. LPC-10e MELE AMIDE amd various 
VELP sysivms. 

Lexperimenied wilh LPC-10e oid even managed to 
I pleMent 4 version elit ond Motorula S6002EVM, the 
spoceh was understandable tur | ever did manage (0 get 
how track the pilch correetly. Having listened to 2 
commercial implementation of L.PC-ile | decided that it 
did mut have acceplable speech quality anyway 


Vhen went un to find an implemerition of MELP (the 
hew DOD standard) on the Lnternet, | managed fy get tre 
cvkke ty compile and ikkied some Win?S sound handing 
routines. The speceh quality was mich hetter, hut it 
consumed ybou! 90% of the CPU aisoiines on my 
Vemiuot 133 machine Also afier conteting the potent 
holders. I was told that they were not at all appa: with 
whan l was doing. 

T then looked at CELP-bascd syStems, these require 
large codehonks and clever search algorithins, something 
I dwoughtwas beyond the ROM capability ofthe Motorola 
L:VM and my programming skills! 

So finally | sertled on the AMBE vocoder chip 
manufactured by DVS INC, this chip is relutively cheap, 
has very good sound quality. is scaleable hetween 2400 


Faces 


bps and 960) bp and the rraunifacturce wild sell me 
sonic! 


Choosing the Modem 

Affe: a liverature search | c2ne fo the oonelizion dsat 
the modem svouldl fave to tie parallel toae teeholigy, 
This wes because i) Was easy thy implemen. Was ell 
preven, would ean on my EVM and was mure sultable for 
divitul voice wansmission thanseriul (ne Moder, Serial 
tone MOUS tend to pratuce long Qursts of enor When 
the equalizer fais rather than. ie more mndum errors 
produced by & parallel tone mindem. Spyech is unlike 
computer datz in (hat the ceeusiundl error aloes nob 
slaniicantly affect the intellighhility 


Designing the Modem 

Amateur tulie equipment Har very poor filtering 
compans! WM thililury equipment. The filters tend ih he 
Quite naryow end have poor weap debey churectertstios, 
“This nicans the modem has te usc a narrawer bandwitily 
thorribe equivalcrst military one would This ruled out the 
MIL-STD L881 POA 24 tone modes, 


th the eral | dectded wn 2 36 wone modem, with a 
havndrote to owtch the 2m Gone lenyth af the \MBE 
eyeoder chip, ‘TMiln provided a raw dat rate of 3600 bps 
and enough time foratnix puard pent. Thowuan! period 
was required to etve the modem multipath toleance: The 
Alita was musiMlated sing DOPSK which meant (hat each 
tone carried 2 bits oF dota during cach binul interval, 
Unlike military. odes. ony modem las 90 Doppler 
Querection (une and no slow sync. qn dara ficilily, Se far 
both of these facilities have proven unnecessary. The 
modem remainy in tock Lor long perils of time (Well 
beyond me abilit: tu cuny da emondlogue). 


i thea did seme MATLAB computer simularines (hat 
showil that the aindems Jind to bo withiq She of the 
correct frequericy to work properly, 


To achieve [nitial ining und frequency wetse) 
correction the munlem nsed three BPSK modulitedt 
peomnble tones. I diflerentiatly deewdes hen using 
delay of ine baud iMerval i jen bntegrotes the vecuived 
symbol over that time, rym this || deduces he dming 

ch. Then by hokiny gethe enervy in the |) Sins ec 
cilher side of the preamble lones uf calculules the 
Tequenyy efror nod muky § conection fy tansliting the 
(Gevived signa) ih Touweney using o complen MINCE The 
esason for thre: tones is mp provide some Lnajusacy 
diversity 26 un dir testing showed a singe lone can gut 
lust Odning déep fades. 


Luch symbol consist of 160 samples with a sample 
pate of Sko/s. The 36 tones were ereated by ying a 128 
point compen FFT. the guard period ts auled by taking 
the Last 12 samples from the weapum ol ihe andad\ling then: 
mm the beginning of the samples (> form a toral of | 


Fayed 


Prekol Stars Raglater 


swniples, Thess 72 suaples Gorm ihe 4nis guard periad, 
Me dado is iferennivlly coded ald mipperl to the ouput 
Pluses using Gray coding bofore imansmission, 


Aster the peowmble has sev sent the modem sends o 
felerence vector, fe. irunsimits a kewwwn pituse on each of 
the 36 tures, il follows this by isp ne sequence, When the 
Tooiving modem detects the syav seyuenoe it ecuses 
hunting for lite preaniole and starts passing (hopefully) 
valid dota to the sounder bount. 


The use of FEC 

The moden) has ny imhevent Forvard Ervar Comeetion 
(hiC) conbackted fr it, mytedd fe uses the VC in the 
AMI vacoder clip itaelf, The vocoder eailors the PEC 
TO match the signifigunce oF the Gils in Wie data Stream, so 
iLean probably doa much buner job thin | can. However 
it was u share to nthe able ty use the soft decision 
information venerated by the modem, 


The AMBE chip uses bath Golay und Hamming codex 
for orcection and detection, It follows the normal 
convention during pentods of errors, trying 1 gucss what 
waa sent by looking ar previuws frames: then eventually 
giving up. ‘The format used is 2400 bpa speech anil 1200 
bpa FEC. 

The first wees were done watlyout the FEC enabled, 
Iwhoopet te 2380 Worked quite Well bul occasionally 
very loud acrosches cume oul of yt, however wlter the FEC 
Wis enrabled Lewer atranue nolses cane ston the system, 
When the modem was initially levied without the FEC, 
WF uP che cones were in fhet transmitting no thila 
Whatsnevor erat Were thurefore wasting energy. 


The use of Interleaving 

Sonis experimen were (ume epi an interleaver but 
Were abamloned hecuyye (h ince ver adds a large delay 
to the soice wns duriny deep fades or periods of 
imeTerone spreads the errors over qultiple vocoder 
frames ond so prolongs the (upout 


Development of the Vocoder PCB 

the voouder bound consisix of a Motorola MC 
MLC53801 codecusing mu |aweeding, an AMBI chip, 
a PIC STCANIW micravonttolicr, some MHC series glue 
logic andy RS252 inmerfaeo, the AMBE is» 100 pin SMT 
chip, which had io hand soller onto the board, itwas When 
1 got-up to board number $ thal | began to get tired of 
ding it! 

For the MOBI uyed the wery|oes of ExpressPCB inthe 
US. This im hindsight was 2 mistuke as their free PCB 
software 1 not Compatible with anyone else, 30 il pretty 
much locked se fiito using them ghge | hdd started. Their 
service is wery wood haweves, | emailed the files on 
‘Montlay anid had the boupty bach in the (7K by Thursday, 
Tole oiuved Most of the companents Grom Wintgey in 
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G4GUO Parallel Tone Modem 
Block Diagram 


AID 


Serial to Parallel 
Parattel to Serial 
ns2a2 Conversion 


the U.S. a5 Well, as it worked out cheaper than buying 
them in the U.K., especially the microcontrollers. 


Lused the 17C44 PIC microcontroller, for u pumber of 
reasons, first, so | could use one crystal to drive both the 
AMBE and the PIC (the AMBE requites » 27-30 Mhz 
clock). Second, the 17C44 PIC has cnough ROM 
available to allow quite complex code to be added at a 
later date, In fact fT hava since done a version of my 
software Hal can enerypl the speech using triple DES 
encryption in real-time. Finally, because [ already had the 
development tools available. 


Thc beards costme shout $150 each to makewnd t havc 
so Gr male 3. 


Gn Air Tosting 

The systen) has heen tested over 6 70kin path using 
fre(\dendies 0 Un 40m band. Andy and 1 made our frat 
successful contict atthe first artempron the27ihof March 
2999, Tess moto \euk gigmul male und requires about 
LE dl SW 06 Funeion However When working, iiniaes 
HE -gund fike o telephone conversation. ThereIs nin 
thickgrinini Voise: tofil Silence, wxcupt Lor ihe comforr 
noise umered during ways in the gneech by the vocuter 
ityelf, The system cin tolerate stony. CW imerfecenceand 
alse the avultijuth iddeed selective Mhding tour! On HE. 
SSB iprorterence 1s more troublesome as it affects more 
tha one of the fortes. PKU Y/OW interference vets (oo 
bad it ix even possible to mitch a DSP notch filter im 
Cireuit, thers is cnouyh poweria the FEC to cope with the 
nissing Tones, however the fotoh filter qustbe switelied 
ourduring the preamble phase 
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Packer Status Register 


Preamble 
Detection 


Frequency 
Correction 


Encoding and Decoding 


The weakest pait of the modem is lhe preamble phase, 
to help solve this | added the ability to save the frequency 
offset correction and timing epoch after cach successful 
preamble synchronization, If for some reason the 
recviving modem misses the start of the trmsmission itis 
then possible tu press a button on the front panel und 
revert to the last set of syne information. Ina one to one 
QSO this works most times. 


Another change that was made to the modem was to 
allow the different (ones to be given different amplitudes 
to compensate for the amplitude response of the 
transceiver, The group delay in the wansceiver will 
however reduce the nodens's Wleraece 16 mullipath. 


With dhe new getieretion of) I DSP nidivsthis will not 
A problem as their lilter chanwteristics are mitch more 
suited to this kind nf opers in, 


As woll as HPiesting ! have also used if on 2m both on 
SSH and )M, anv there fe n0 reason it would net work via 
<ivpealoras there is. no ARG (Duc l fave noc tried it). 


Conclusion 

{is WOW possible for thy home constructor to build for 
about $300, a portable, working digital voive for HF, with 
neurphone quality audio, This system can equally be used 
10. experiment with digital speech: using different DSP 
modems on different frequencics. 


For further information ands full technical description 
plus same Sound Tiles surf mlony to my website - 
brp/ww.-chbrain direan coue/dvhithiunl 
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TAPR 800Mhz FHSS Radio Design Update 
Greg dunes, WRSIVD 


TAPR hus signed an agreement wi 
to (ake the TAPR design from i 
production, from which TAME has acces 
unils for sale bark inte the amuteur rsdio 
this raMLgreement We have bbe wor 


¢ Dandin Group 
Irenl state inte 
6 production 
comnmunity. 


iM) abilities will help the spe 
wemendnusly, We will be reporting more information in 
the next PSR about the progress of development, 


TAPRiDandin RF Design Review - Status 
Report 10/6/99 

‘The Dandin and TAPR groups must Sunday, 
3rd, in Dallas, Texas to hold the RF design review 
to move the RF design fram TFAPR into Daniin’s 
production schedule. 


Attending the meeting: Greg Jones. Tom MeDennott, 
Sieve Bible, Steve Ludvik. Dayid Cummings, John 
Schoreder, Bob Stichlin, and Jolin Koster. 


The TAPR FUSS Project ‘Team. (L-R) Bub Sericktin, John Schareder, 
David Cummings, Steve Bible, Tom McDermoct, and Grey Jones. 


Functional Review 

‘Vom went through the functional and operational 
design of the project. Steve L. had brought his block 
diagrams of the design and the group used this as 2 tool 
to follow the discussion and resolve identification of 
blucks to overall operations within the radio. 
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Steve Hible, Tam MeDerntotr, and David Cummings reviewing issues 
reairding the PIC prucessor on the RF Buard. 


Interfaces 

The group resolved interface issues and 
assigned/choniged interhive Specs lo reflect current state 
of development, Further resolution on the interface was 
made lier during thy schematic review. 


Connectors 

The group resolved for the protorype run the connector 
issues, Later in the meeting the master connector was 
broken into twy connectors (Analog and Digital). 


Layout and Physical Issues 

fhe group discussed the lavwut and physical issucs of 
the design, Steve L. showed one of his examples of RF 
packsgi jt was ygreed later in the mecting that the 
current foot print would be kept during the layout of the 
bourd, but if the design wllowed shrinkage Dandin would 
stink dw layout on the curren! sive board, 


Steve Ludvik, of the Dundin Group, working on u circuit anulysis with 
Bob Stricklin and Tom McDermott, 
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Schematic Reviow 

‘The group did a oompoenent by CoynpAnent review of 
the design. Several changes aug corrections were made 
tothe master schematic ay [be croup discusses! the current 
design. Severnl uctions items wereproduced durityg this 
review Which svill he handled in the coming wok 


PIC 

The yroup discussed (he TC controller on the It 
Board, Steve Bible, who will be taking an the PIC 
programming, reviewed the PIC davice aml the grony 
reviewed and made changes tc the setscrnattic in anler for 
he design to work properly with the PIC ueleeted. The 
givup reviewed die eperutional working of he VIC with 
(he overall design. 


Conclusion 

T want 0 think everyone that sttentecl (he RF review 
forming if sock ¢ smttcssitzi mecting. The goth of |. 
metals Clostireun the issues regarding (he RF board, 2. be 
WI to allow Dandin to take over RF layoutand following 
production, 3. gain clear undarstanting of yoals for the 
siext 24 months, and 4. increase the cornmunicutions 
hewveen the two uroups and the pprlivipsnt members were 
Ml achieved. 


The next sep wall be 10 hold a design review on the 
Higa Doard and sart the prowess of technology tranxler 
with tle second balPof the project 


Phase 3D Accepted for “First Suitable" 
Ariane 5 Launch 


{From ARRL Readguerters | 


AMSA‘1494 guys the Phose 3 Amateur Radio sutellive 
has been accepted as & goyluull fur the "firs, sultahle” 
Avionespace Araine 5 vehicle launch. Ihe anninurcement 
veme today from Mhase 3D Project Leader and 
AMSAT4Gcnmany Preaident Karl Meinver, DJ4ZC. who 
saidalanch opportunity Could Come during the Teer Wall 
ofnest year. 


“As the prittary agency responsible jor securing a 
tauncy opporiunlty for Phusc 3D. 1 am pleased i 
sonipenice that AMSAT -Germuny und Arinacepace have 
now come to an agreeinent calling for Me \iunwh of PSD 
a5 a SScondury payloutl aboard the ‘firrt sultahle” Ariane 
5 flighe" Meinaer said ino stateiiene fram Marburg 
Germany. "From the very beginning of the IMiaye 3D 
project, we considered the Ariine 2 series our grimary 
launch vehicle. Gur long history of suededs and nvatwal 
cooperition with horh The Muropeny Spuge Avene and 
Ananespate, coupled with our weed to lift "319 inte abigh 
geostationury transfer orbit, made the Anane 3 the 
unanimous choice by AMSAT." 


Fok 1959 «tun N70 


Paakat Status Reicher 


Specific details of the launch ayreement were not 
released, 


AMSAT-NA Tesident Beith Baker, REISE, was 
chited with the Utest news, “Ty very pleased oo See thik 
AMSAT-DL's negotiations with Arianespace have 
resulicd. i 3 launch contract for Phase 3D, 2nd mm 
delighted we arc ayain slaned wo Ny ora Afiune vehicle,” 
Ke sid, “Following We resounding success of Ariane 
Flight $03, the Anane 3 bas now proven itsclfto hea very 
capably launcher.” 


Nuker aid that given pest successes Wilh ESA and 
Arinne, “l helieve we now Neve an anbeatable 
con) inion.” Once in wehiz, Bakersaid, "the Phiss 3D 
swtollite Will pol only help us usher in the new 
Milletesiurer, ibwill also signal the duwn of a brand sew 
ens lor Amateu! Kaeliv," 


While both AMSAT presilents expressed optimism foe 
dncarty lounch ofthe sarellite. Meinver expressed caution 
Wat the wait for the “first guilabic” flight could sill tum 
outto bea Song une.“ While the laune|t of Paso 3D onnld 
come os carly a5 ihe fest inl ofthe Year 2000, Wwe must 
Temember that Ariane’s layneh manifests anc continually 
helnd vpiluted to secommundule market changes as Well ax 
the availability of ulher payloads," he explained. Meinzet 
suid “one or tore changes” to PD's antleipated lynch 
dare as well as its specifig Ariane 3 misyion number “are 
(sory real pesaihility before our sutellive actually Mies.” 


ARRL Excoutive Vice Presiden! David Sumner, 
KIZZ, welcomed the AMSAT announcement, 
“Congratulations te AMSA I's Phuse 3D foam on moving 
Anwher important step closer 10 livneh," Sumner said 
“Foe those “ho hive bon puting off getting they stettons 
realy for Phase 31 the ume for procrastination if juat 
shout over.” [he League has been s major contributor to 
the Fhase 3D project. 


Based on its new ‘standby’ launoh status, Phase 3D is 
Slated’ tw be delivered to the Guiata Space Center in 
Kourou. Frenely Guiana, later this month to be ready ance 
anpecitic AnungS lnumch is'identified. 


the Vhase 209 project hus been an iniernatignal elfort 
that has Worked with donated resources, In addition to 
AMSA1-DL und AMSAT-NA teams, AMSAT groups 
frovo Nustia Gren Britein, Japan, Canada Finland, 
Riissid, Belgium, the Czech Republic, Slovenia, France, 
New Zealend ad Mlungury ates have participated. 


AMSAD cays thil while Phuye 2D's primary focus is 
on Tinproyes! worldwide satcllite communication, the 
satellite alse will hove @ very positive influence on the 
{ure of Amateur Radin. "Phase $1) will be Amateur 
Radio's premier vehicle to continue the quest for new 
communications technologies for generations yet 
unhorn,” the AMSAT announcerann said. 
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1999 ARRL and TAPR Digital 
Communications Conference 
Phoenix, Arizona 


Greg Jones. WRSIVL 


Another prac Digital Communications Confereacc! 
Specinl thanks go out the workers al MARC forhusting 
locally and te PRUG (wevw,prug.orjp) (or belng our 
intemaMtional co-host again. Also, « very special thanks 
lo Geoff Buchr, NOLXA, Chief Network Officer of Sun 
Microwy stents, for mtending and giving the dinner talk cer 
Samrday. Steve Stroh, NRGINJ, and Tina Strob did an 
exellent jobin working the arrangementy will the hotel 
in Phoenix once if wax selected, ‘Tina wasi") able to 
allend beedusy they are ia the midst of adopting a chil 
Congrualtions io Tina and Stove. Sheila Bible was a big 
belp nd will be working with Tina in the coming yours 
to help courdinate the conferences us | take a Jesyer role 
in the coferenv, Asin the past, aydio riny! photos from 
the confornce will by available on she TADR web site 
(www, liprorg/dec), 


Next year’s DCC will be hosted in Orlande, WL. The 
date of the conference should he selected by the end of 
the year. 


Vhe contcrenice starledlriday, allerndon wilh Ihe third 
antwal APRS Nutowal Symposium moderved by Stuve 
Dimse. K4HG, ‘The symposiom was full of talks and 
Wofects, uring thy symposivn yetanother mew mysiery 
hardware project Was discussed. This vear's wus a Sneak 
preview provided by Kenwood to all thove ullending the 
DCC of their new mobile ALKRS equipped todiv, ‘The 
following peuple spoke ul the APRS Symposium 
APRSdos and ‘WakNcrupdate 

Bob Bruninga, WB4APR 


MacAPRS/WinAPRS Update 

Keith Sproul, WU27, 
XAPRS 

Keith Sproul, WU27. 
APRS=+SA Update 

Brent Hildebrant, KH2Z 
Internet and APRS 

Steve Dimse, K4HG 
WinCE version 

Rob Wittner, KZ5R W 


Keawood TH-17 Tricks, Irests, and Trigedies 
Stun Horzepa, WATI,OU 


Arizona APRS 
David MeCurthy. KC7AYX 
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APRS LCQ 
Tom Sehueter, NY41 

Micmeontrullers and APRS 
Steve Bible, N7HPR 

APKS Workiny Ciroup Update 
John Ackermann NSUR 


heith Sprawl! WHIZ and Guy Sury, KESGOT 


Tho Friday Techaiwal Seminar on HDTV by Allen 
Finne, RHSSQK was cancelled ot the Jast minute when 
Allen cound nor atiend, 


Friday night raw ihe annual DCC social, which was 
sponsired by PRAGG After the social, PRUG presented 
0 techution! paper highliehting dheir current development. 
The papers foedsed on what lad been happening with 
thelr prowypé direct-vequence mullo operating in the 2.4 
GHz band This prototype appears to he very well 
designed trom an experimentation point of view. 


AS wath pust years, Saturday wassplit into two strands 
-- a paper session and a session featuring selected topics. 
As in previous years, the selected jopic strand had fewer 
topics with more time to present. Four selected tapics 
were presented. Steve Bible, N7HPR, presented un 
introduction to PICs. Guy Story, KCSGOL, presented an 
overview to APRS and discussed some of the latest 
happenings in the mode, Johan Forrer, KCTWW, did an 


Johan Farrer, KCTWW, Churtes Brain, G4GU0, Frank Perkins, 
W8SSIPM, acd Tom McDermott, NSEG captured in the hal! during 
One of the breaks. 


Fall 1999 ~ Issue #76 


Fried HMeyn, WAGWZO and Greg Jones, WOSIVD 


overview und current status on 11 communications. Bob 
Niclsen, W6SWE, did a talk on the current status of Linux 
inthe amateur community. Thanks to all the selected topic 
speakers for taking the lime to present more in-depth 
muterials during the DCC. 

The paper sessions included the following talks: 


Regulatory Issue and Update 
Dewayne Hendricks, WASDZP 


ARR, Vechnology Task Force & The Technology Work- 
ing Group 
Rich Moseson, W2VU 
Arizona Packet Radin, Past Present and Future 
Keith Justice, KF71P & Dan Meredith. N7MRP 
APRS Mic-Lite 
Bob Bruninga, WB4APR 
APRS for X-Windows (Linux) 
Keith Sproul, WU2Z 
Automatic Weather Bulletins vin APRS 
Keith Sproul. WU2Z 
APRS Generic Digipeating Satellites for HT and Mobile 
Satellite Communications 
Rob Bruningu, WB4APR 
XMI. and APRS 
Steve Dimse, K41IG. 
APRN: Autumuti¢ Picture Relay Network and SS1T'V 
Picture Server 
Keith Sproul, WU2Z & Bob Bruninga. WB4APR 
APRS Stand Alone Message Receiver 
Keith Sproul, WU27. 
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Steve Bible, NTHPR and Boh MeGwier, NSHY. 


Proposal tor a Spread Spectrum ‘Transponder Payload on 
the Intemativnul Space Station 
Matthew Ettus, N2MJI 


UWB (Ulica Wide Band) Technology 
Dewayne Hendricks. WASDZP 


Stalus Report on TAPR S)0MI Iz SS Radio Project 
‘Tom McDermott, NSEG 

A Low-Cost HF Channel Simulator for Testing and 
Evaluating HF Digital Sysiems 
Johan Forrer, KC7 WW 


(Non Technical) Lessons to be icarned from the PSK31 
Phenomena 
Eduardo Jacob, EA2BAI 


A sofiware Implementation for Federal Standard 1052 
(MGL Std, 188-110A HF Modems) 
Robert MeGwicr, NSHY 


A Prictical Approach to Implementing HF Digital Voice 
in the Amateur Service 
Charles Brain, GEGUO 


Norcthy Jones, KASDWR and Jody Ackermann, KCSKDC 
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HamWeb nd HamSiatiny 
Date Vucker, KOHYD 


For fhe banquet speaker, We were very Formate 
huve Gent Bauhr, NOLXA, Chief Network Offiver iP Sun 
Microsystzins. Goolf gave « very interesting anil 
Ahougheprovoking taf on the future of the btertes and 
Networking iy genera) and gawd sore Comments on the 
future of ainateurradia, We were very fortunate to have 
Guoll amend the conference umd much thanks goes to 
Dewayne Hendticks, WAROZP, for helping agunge 
anvlher gond bangued talk, 


The Sunday morning seminar was w mare 
time-intensive version al’ laat year’s introductory session 
on PIC development. Steve Bible, N7HPR, Sieve Dimac. 
K4HG, Joho Hansen, W2FS, and Byon Garravant, 
N&lG gave a 3 hour long seminar on PIC developorent 
and programminy issues. They strowed loty ol interesting 
Projects and answered w lot OF questions from the 
audience 


Thidks 20 wil these that | missed enertioning Whee 
helped with the PCC yl 1 look fyewand to scving you 
next your! 


16th DCC Proceedings Available from 
TAPR $15 


Title) Ham Web Node 


Authers: John Nandy WOUT 
(john.bandy@iwoubbs.twsu. edu) end Die Muck 
KOH YD, (kOhyd @feist.com) 


Abstract. This paper devribes an caistinig anvwur 
hackel wide Thut provides many gruphic aud sent 
Services 1). Other an aleut packet stations in Me ama- 
ieur radio 2 ficler band, 


Tithe; Ham Web Station 

Aulliaes: John Banty WouT 
(ohn, bandy Gtwsubbs.twau.cdu), Dale Puckert 
KOILYD, (kOhyd@dleist.com) 

Abstract: This paper esplains the requizements for an 
Oniateur fadio sion thal ConmiUnicales with on 
Antalcur radio web station/nude on the 2 meter Gum 
IL uscy o graphic user itechinee (GUD desktop ofa 
personal computer (PC), 


Title: A practical Approach (o Implementing UF. 
Digital Voice in the Amateur Service 
Author: Churles Bruin G4GUO (chbrwin@dir- 
con.eu.uk) 
Abstract: This payer deveribes « practical upproach tu 
burkding » working digital voice system suitable for 
NVIS opersion on the 1.F, Amaceur bunds, 
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‘Vithe: XML and APRS 

Author, Sieve Dimse K4/ 101 (k4hyiidtupr.orgy] 

Abstricl: Recedly, a nuniber of pusdits have bea 
calling XML (eXtensible Morkvp lenguaee) the 
“Next Big Thing” on the Web New MME aware 
2pplicwtions ave heiny rekeused al! the lime. Over the 
fhext faw years. mon; and more information will be 
mule available in NMI. The phility wo easily ma- 
chine-intcrpret is information will he 2 walcesbéd. 
event int ihe development of ihe Internet, APRS will 
not be Jeft out! in this paper F detail the first efforts 
in. making AVIS dats available in XML, 


Title: Vroposal for a Spread Spectrum Transponder 
Payload on the International Space Station 
Author: Manthew Evia S2MII (muattgetms. com) 
Abyinicts A antellit# paylond tbe the Tnternational 
Space Stution is ploposee which would provide 
Wigh bandwalth, wide-uneu date communications ca- 
pabilifics for nidiv umoateurs Key (arutes of the 
Sy¥etn afé o Sample space segmestt and low exot 
erourul stamens. Varying tiers oF Service oan be 
provided depending om cnuser equipment invest 
TU. From fow-onst paging. Himugh digit voice 
and! high spocd data comenunivation, 


Title: A Low-Cost HF Channel Simulator for Test- 
wig and Evaluating HF Digital Stems 
Author, What Furrer KC7WW (forregadipeak.org) 
Adsiraci: The inventive and justification Lor iis project 
Wus Mepited by the author's desire to develop BE 
divital conutiunications Jevives that effectively deal 
with the varible ature of the ionospheric propeza~ 
lion Médium, Simuliting the behavior of the jonu- 
sphere iif reul lire allows fy beach (esting of BY 
modems and viner communications devices. Tn the 
Past, these so-called "HI? channe) simulators" used 
exntic and expensive computing hurdiware thit was 
not available to the average amutleut experimenter 
The simulator presented in this article is based on & 
fow-cast flouting-point ISP evalyiien Rit Laat OeeoIie 
wmodates a wide ringe of simulated conditions, includ- 
ing CCIR 520+], The simututinn mydel is an imple- 
mention ofthe Watterson, Cisussian-scatter, HF jono- 
spheric: channel model which ts tho gy facto standard 
for this kind of work. The article gonellides with @ 
SUNNY OF test results for a number ol eoNtemparury, 
forwanl error-currecting (PEC) HF digkal systems 
teswd oa this HE channel simulator PSKIL, COPSK. 
and M163, This simulator is a worthy addition to 
any vue's array of testing wols foe developing DSF 
modem algonthns, rouliig or proce! development 
far HP communication systems. 
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Title: A Perspective on Open Source, Xastir, Ami 
teur Radio and Linus 

Author: Frank Giannandrea KCODGE jfzjan 
Bunfiaienzy net) 

Abstract: Linox and the Open’ Suurce way uf thinking 
fiove recentiy been fy Not debate Mirdugtoul the 
world Open fighting ons subject has hrought out 
Merits on aitheraide of this discazcon, Kach point 
of view is epplicable in diftcrent ways. Thisis my 
uticropt to discuus how Open Source may be wed to 
benclit Aumuitcur Riklio, and howd have used these 
ews in my Own project. 


Title: Autonyatic Weather Bullctiny vin APRS 

Authors: Dale Huguley SGSQD Ueesqid@)worlds 
nefatinet) aml Keith Spraal Wu27 
thaprouli@ivger.culders.edu) 

Abstract: This project was an outgrowth ofa Pascal. 
hased Weather parser located at the Collicy County 
Vlorida Emergency Operations Center callod 
WXSVR with stood for Weather Server or Wedthir 
Severe. Dot from the GTB Weather Wire service 
wwas broken inte products ind myde availible on We 
local packet BBS, with hurricane dita sen to (he 
statewide nobwork. In Fébeuury 197 [met Keith 
Sproul ot the National Hurricdine Center during the 
annual Amateur Radio Conference. | startet can 
munication with him and Mark Sproul concerning. 
the usyol WMAPRS(1ni) for jurricsne information 
display and dissemination. Ay interface protocol 
was agromd wpon ti) allow the Jevelopment of 2 
Parscr as 6 pussible plug-la im the Mae 
CAPRS(tmVWinAPRS(m) Software. [ne Tarser 
was oniyinally fur hurricanes only, hut sabaeeuenly 
was developed for all y pes of weather fulleriné 


Title: (Non Veclinical) Lessons ro be'leyrned trom 
the PSKII Phenomena 
Author: Jacob Eduwive. 
{ilpjntae@ebjoc) b/-chu cs) 
Abstnict: The New PSKSI mode has twised Miuell at- 
feutinn from bor) the (cchnical press and the hams. 
We can get on the vir front many operating systems 
using different hardware. We can read about it in 
many languages. ranging from [aglish to Czech. 
There have beet tests on sael{iies and om high 
frequencies. Many contests now fnchiile PSKF1 as 
4 Valid mode Yer PSK31 bas much more to offer 
1 believe thar we can Tyan from the experience in 
benefit of new ham projects forthe fimure, 


Title: Arizypa Wacker Radio, Past Present and Mu- 
ture{?) 
Authors; Kelth Justice KE7TP (kI7tpi@cyber- 
trails;com), Dantci Meredith NIMRI 
(meredinid/a) phx-szvom) 
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Abpiacis A baef history uf puckel radi in Artzona is 
presented, Whe current slams of the nelwork is de- 
senibed svid\) a imap showin node: locaions wl 
major links and a deiziled node list is available in 
the Appendix, We speculats on the fittre, arguing 
that the Intel, while responsible for the dédiease 
in the wUrrent tiser POpUElION: yam wlsy Grovide 
opportvity for fuiure spplications. An epplivation 
paniculasly siiced to Avizoita is the proviaion of 
Intemect c-mail gateways for the many vacationers, 
winkcr visitors, and campers who frequent the state. 
We ace oplimistit: thi other applications. not forg- 
womuble in their exact madlure, will certainly emerge. 

Tithe: Asufiware Implementulion for Federal Stund- 
wed W52 (MIL Sid. TRH=T LOA TE Modems) 

Aathor: Robert MeGwier 
(rwniegwicr@tome.com) 

Abaliace Federal Standard £052 is smodem designed 
foy asc on HF. 1 a3 specifically designed to over~ 
vome lhe clfeuts ef propagative up HF to o verthin 
Jexree, This pipes Jesuribes the appronch token hy 
Whe wutlidr ino safivale foaplementation far the 
personal canputer The surhor has choseiy to do the 
inwint zoplameitation at Pedtium and DeceAlpha 
hasad ennpiuters nunning Line 


Nay 


Tikes Next Generatinn of Agpareur Radin Systems 
Author, Peal Rinalde Wit [pritialde@arrLorg) 
Abstract; Tie fitlowing Moweroint presentation was 

Originally prepared for o eyell group of repre 
semotives OF ARRL DARC and UBA.al Friedrich 
shaten, Vidroiaiy, Dunag he discussion, ® Was am 
tvowledged thas RF diuital vuive wos alillioul tus- 
hg FFCV or MELP. for Cxampiey amd that ently 
enyphagi shoulé be plaved un VHE/UHS molti-ne- 
dia systems. Tis slide: Ser ys vsTeredi for your intor- 
mation. 


Title: An Inexpensive High Speed Modem fur the 
Universwt Serial Hus (USB) 

Aulhor ‘thopas Sajler HBOINX/AESWA 
(sailen@ife.ce.cthz.ch) 

Absyace This uticle Jesvribes «simple and inexpen- 
Sivd modem intinded to lnkend users at 76. 8kBits/s 
to the high speed backbone nervork. The modem 
€a)\ he connectnd fo stondund PC's using the Univer- 
sal Serial Bus (SB), 


Title: APRN) Automatic Picture Relay Network 
SSTV Picture Server 
Auuiors: Keith Sproul WU2% (kspeoul@ivger mur 
gersedu), Douglas Quagliana KA2UPW 
(dqugtiansdigol vom), aud fob Bruninga WB4APR. 
(bruninga(énadoenicry mil) 
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Abstmot; SSTV, Slow Scait Television, hos heen 
around for years. In the post, [hwes primarily used 
on HF. The equipment was big, bulky. ded somes 
whut oxpensive. Nobody woven thought of doing 
SSTV on VHF or porable. With the intodection of 
the Kerwuod VOIP ibis stereotype hus changed, 
‘This paper discures soitware that sakes the SS'T'V 
images sem from these porrable SEVV systems and 
automatically puts them on sscrver that makes these 
pictures availubledy other Huns, Chis wllows «Ham 
tosend his pretences (a. common Sie hut olber huni 
qurrrecutled Ihe pictteres from usinigtuugh-lone vom- 
rannds, This PICTURE SERVER: become a "pie 
ture’ repeatee Hit ale’ enables hams thatdé nat hive 
6 good direct radio path toenelmige pictates vis this 
MCTURE NETWORK. Inaddition, the plotuies car 
he viewed on a local nomwrk vie Netsenpe vr other 
wely browser, 


Title: AV RS for X-Windows (Lined) 

Author; Mark Sproul KB2ICD (nisproul@) vivre 
gers edu) 

Abstract, APRS, Automatic Position Reperting Sys- 
Jed), Nee Deen around Tor Must Of Us deme, Purl 
of the attraction of APRS is that it runs on many 
different phiuiwins. There ale versions thal nun on 
DOS. Movinnosh, Windows, Palm Pilot, and gow dle 
Sproul Uewhers (TSB) have introduced @ yrien 
Urovruns on LINUX, usin X+ Windows, This is an 
inypartiint addition to Wie APRS comimunily becuse 
MONS (ons dre starting to tise LINUX and there are 
los of other Bain Ridio mek auliwere dvuilable 
for hINUIX, 


Tithe: APRS Stanu Alone Meskage Receiver 

Authors: Mark Sproul KBUCT (msproukitvecrcul- 
gersiedu) ond Keith Sproul WUT 
(kaproul/@iyger.anpers.cdu) 

Abstr, APRS, Automatic Position Repucting Sys- 
tem, hus evolved quite a'lotover the list cizht sears. 
Wecunrun AVES Crixn ourhome, we enn APRS 
fron ur cor, We edn nun with uv kumpoter in the oor 
Op We con Hun With [Ost #. trivker unit fo the fares 
base, We have stand alone travkers, we hive MIC-Bs_ 
PIC-Ls an Kenwood Data Radius. In the case of 
MIC-E's, PIC-14, and stand-alone. trackers, the po- 
sition duty ts being ttunshvitted, bur fie scceiyed atu 
is going nowhere. Ithese czses. for the moa partial 
docsn’ i mulles Where the received dil 2oes beewuse 
We are nol in a Stuxtion to usc thul datuuny way. 
However, har if sotneone. wanted! tu send, you'a 
message’! IP you Nave s MIC-E, PICE. or stiind- 
lone (eke, you jast can’ receive messages. he 
Kenwoud 11-27 ean reesive message. but the other 
trtcher wotscannide Wouldn'\a/ be nigeifyou could 
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receive meseyes even i you don") haved computer 
looked up int your vehicle. Ix addition, Wouldn't it 
be nicer ifwe could receive the messages via voice? 


Title: Detuiled Remote Weather Reporting VIA 
Packet Radio 
Author Mark Warbled MSLNG (utilhg@midohiy,nel) 
Abstract: This paper will deseribow unique way to view 
meusime dynumiy weulher station information via 
packet radio if exireme detail (ad ceumiey, 


Tithe: APRS Generic Digipenting Satellites for HT 
dod Mobile Setetlity Communicutions 

Awtur: Deb Bronings WBRSAPR (brun- 
Jngadinadn navy wil) 

Abstract: In’s tine for mobile and handhold amour 
avtclliie Gommunicalions wd we oun Ju FH casily 
Proposals for wmaleur satellite constellations have 
heen made inthe past, fut theyassume a coordinated 
effarl. Such au effort Is unrezoliatic Inthe catch-as- 
catch-can amateur environment. This paper suggests 
thatthe Future growth of amateur sulellites can in fact 
accommodate uncoordinated growth and still pro- 
vide synersistic advantages to mobile und handheld 
Operations, 


Titles APRS Mic-fhite 
Aottur: toh Urusings WBRAAPR (bron 
ingaGmaca.navy.inil) 

Abstract: The Mic-Lite @ the ulfimate APRS Mic-ln- 
coder for inaxiinuny tex ibility and versatility, TLean 
be plugged into any radio inplace ol the microphone 
and gives you inutant APRS pysilion, telemetry and 
message teponing on any Radiv, lt is assembled 
from (he MIM moodle sind a few off-de-shelf Radio 
Shack components. 


Beginner’s Introduction to APRS 


fan Wade. GINR'W, has produced a Whitepaper on 
APRS. Ihe 23-page document is « beginner's 
Mueduction to APRS, explaining whar it is.and how it 
Works The Whitepaper is fully Wustrated with many 
diagrams and serecnshols, and is available on the web ul; 
Alips/iWW.neire.co.uk/yhitepaperhtm, 


Xastir 0.1.2 Available 


A new version of Xeetirss oat! XNastiris an open source 
APRS(int) like program for Linux, It's free and source is 
idthuded. For mor¢ [formation  visil 
Www cacy. nelusersifgtaniy xpatir, 
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PRUG 


Hallé t6 all the penple attending the DCC inveting. 


PRUG, the Packel Radio Users Croup. is very happy 
to he an inreniational cohyst ol DCC neering again. We 
received wwann welconie ofr thé lst mesting aad ain 
(aday, The pevious DCC mevting cneourdved ustowork 
hurdler for wireless, We appreointe your kindness. 

Kines the lay! OCC meeting, we hove been in the 
aehiyilics ‘of networking, ow heath Worefeky amd wired 
media. | Would tike to summuanze the activity as fllows 
10 give you an apdate. 

The otmber of PRUGSG beta westerns is nn ore the 
fifty, and they are Ineatedd in nike (han fon regions in 
Japan 


We prupused new wireless coulioe algorithm, 2nd the 
(Sper Was accepted at the |ytemnet Conterenoe 1998 in 
Kyoto, jvintly hostel by Nipao Sobicty of Socicry for 
Software Science and Technology, Japan UNIX Suciely. 
ant WIDE Projevt, asm part uf (he nation-wide annus) 
gathoring of the [marnet engine2ts and researchers in 
Japan. 


We reevived the demonstration award of this 
corderence, 

We had tin expedifion tv the typ of Mount Pu, the 
highest mountain if Japan abour 12.400 feet high, to build 
the (listinge mevord tn ZACH: sprewl spevirant digitul 
radio bnk. YRS, we are HAM RADIO OPERATORS! 


We are lvolved jh o ceundiaiels| wireless wietr 
product; and if haz beow makiny wood esles in Japan 


New. applications are growing which fully utilize the 
eonlipgguy Connectivigy af Our raid tink. Mor exuinple, 
we have a weather setver link that reports the weather 
conditions over thy Web (nd e-muil using eigarelle-bas 
sizeil Java computers 


“Me dolivities are dévived fron) a sovall movement 
begun ir 1984, £5 youre wo. | remember the duy when 
my aw ENC was delivered, The mine of TAPR wis 
On the priited einouit bourd, We hive deen colloborating 
With TAPR since the day f gotthe TAPR TNC 


We alsy madly oy urighial NC called PARNET-ING 
in Ihctse days and we estatlished 4 special interes! prowp 
for anybody who fad aclivslics on puckebradio, whalever 
Kind uf TNC he or Me used Tfargroup & the PRUG, 

The network exislé by conneer people 

We ure huppy (0 heep a good yelationship with TAPR. 
niall the radia nenworkers. 


‘Thank you 
Masaaki Yonezawe 
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Peckel Slates Megeter 


1999 TAPR Technology Day 


Johit Ulowaky hb2acs 
Guy Story, KOSGE 
Stan Howrey, WALL! 


The purpose of this event |s to denwemirite lechnolowy 
independence avthe hygatinn of Freld Duy. Technologies 
Uke Packet Riis SSTV ATV, Spread Spectrum, IGates 
and other opersting modes accessed vin RF; this reflects 
Curent 2heraeney siuiions wl disuster scenes in our 
grescnt day world, The (999 [echnalugy Demo Day 
ontncidert wilh te ARRL Fisld Day, 


Results of the 1999 TAPR Technology Day 


1) Piest place woes 0 Jim Duncan KUOG, With a score 
of 1928, Conyramlations Jim!! 


Mr. Dunexn won by truly following the spirit of 
Technology Day, He set up on laate suation alhis home 
teh seal d lovul puvkst irejuenvics (stream the internet 
feed to his Pechnology station inthe field. Which is not 
unly fully allowed in the ruigs of Technology Day bucalso 
follows Hie WeniLaf Leehnulugy Day. Way to Go Jim. 
This shows cheadaprtability thar Amateur Radio operators 
Wea timid OF emergency IMive been Knew {6 possess. 


2) Nundher ol apenatony Who suited stores 10. 


This tow suber is a disappolazmene Mainly because 
yeu look at the breakdown of scores which is reported 
onthe 10D web page (see below) you will see that Jint 
for cawhiplt vsthanged 69 APRS messages. Which 
mieuins Thi we should Have fed et tees! half of that many 
seores submiltid. Half because some of thase 69 QSOs 
were wilh nauilendad sluitons. Last year we has 44 
Stations subatit foores. 


4) Modes of operation (For the 10 stations that 


submitlul soures) 
APRS 10 
ATV 2 
SS5TV r) 
Satellite 3 


Spread Spactrum 0 

Asof now. weplan to hold TDD wevinnext year. There 
hasbeen continued discussion aid debate with the ARRL 
wboul current Wield Day rules as they pertain to new 
technolowics in the hobby, The TOD committee is 
Teviewing (he resulls ofihis year’s event and we are open 
To coimments from anyone abuul (he TDD, Please lel us 
know if you have something you want changed or added 
for this coming year. 


A full breakdown on the scores can be found on the 
TDD web page: wwW.lupr.one/tape/himi/Fdtd-bunl. 


Page 13 


FCC Report and Order: 

Greater Use of Spread S um 
Communication Technologies 
WT Docket No, 9712 

RM-8737 


{Pdited Jor publicsition, Te full text ofthe Nepart ant 
Orderand wither information about the bane cre svailable 
eriwwne. torn orgtaprirml Ah htinks 


|. Introduction And Executive Summary 

By this Répon end Coder We acy rules ulluwing 
aniateur stations to transit mldijunal SS omission types, 
We cpnclikle that the public interest would he served by 
femoving the resiriction: in Whe Amaleur Radio Service 
moles thi lini) (heSS emissions thacwinarcuy’ stations may 
transmit. Moréover, we believe that this change will (1) 
allow amateur service licensees to experiment with 
additional SS eniissiin, pes: (2) dow onmtcur ridio 
Spunilurs W develop mnovaliugs and iinprovements. to 
communications products and develay new 
communications technologies; (3) Licilitate the ability of 
the Amateur Radio Service ta contrihute Wy the 
development ubSS dommiunicaons by, allowing amaiel 
stations io transimiband experiment will SS technoky\gus 
currently used in consumer and commercia) products; and 
14) promole more elicicnt use Of spevtrant dlluywted to 
the Amareun’ Radin Service, 


the maint tule changes We adoptioday ae sunsihorizéd 
below, 
© We drictal Ouf Alles to remiive ate Hrnitation Mit 
AN WIcHE Stations trainait SS cinission types usin 
only Frequensy Hopping aid (ivecr sequence spread 
ing techniques 
* We adopt 4 requirement thar amateur stotiens use 
pulomatic transmitter power contne! to Hint tranamit 
{ef power to He nialmuny power necessary ty mali) 
nib commuaieations, 
© We amend die niles to remove ow-wmnecessary 
rewinikeening and mation Identification foguircments 
ihdtapply only teatations transmitting SS cmissiung, 
Our -deeisions are guided by three’ broad. policy 
phinciples. First, we aeck tooprovitle 4 flexible rewulitory 
framework (hit allosye Re eominidd development of iew 
servings through experimentilion by anmteur aio 
Operators on iinnictir service SiectnuiM. Second we seek 
&) promote eehnologicul mmovaion, Finully, we seck to 
climinuiy unnecessary réwuilotory burdens. 


1. Background 

$5 sa nindulation technique vhat distributes the energy 
of the transmiltcd sium! over a segment of spectrum that 
ts much Jurger (han would he pecded for s “traditivnul” 
modulation scheme, This technique resulls in te povver 
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Paokol Static regeter 


density of the btusinitied signal being veew low, anidihe 
duration of @ leimsmisiion on any fieqacacy in the 
Jrexjuungy stigenione boing bute faction ofe second, alan 
point of bandwidth ihe SS omission occupies. This 
Technique algo allows rense of the tiandividih an the 
wrdilable Trequency segment thal thy SS caiisston 
occuples, tlereby allowing multiple stations transmitting 
$9 and non-S9 systenis to use the xeumenl Of epecknim 
sinvultaneous|y: 


Que CUfrent Past YP rules permit: amalcuc stations to 
transmit SS coussions subjcoy to certain operauinal 
constrniigs Armateur Mtatlon SS (ranumixsiuns may be 
wed only for comumunivations Pelween points where the 
Amateur Radio Scmewe is regulated hy the FCC ani! my 
be made only om authorize! Aniiteur Rudio Service 
lrequenty bunds abuve 420 MHz. SS emissions 
Tewsmritted by amateur radio scattons are limited 10 pvo 
types of sprendiog techniqds — frequency hopping and 

inset sequence = Additionally. our rules reyuirc that 
dheumentation sulfivient do eneble the FCC to 
Wemodihi\-ll Uensmissions be cetsined for'a perind of 
one year following the fect err in the staijon records. 
The rules also prohibit SS emission tansimissions nude 
Tor the pucpose aT ohseuring the Meaning of uny 
WummuMiewion. — FUFNGK ariatcur mdje stations 
trahaniitting SS euessivn types ane secuntary i) ymuleur 
nadie vhulions transmitting ether cimssion types. 


Ill, Discussion 


A. Eliminution of restrictions an spremding tech« 
niques 


Background, ‘Ihe Notice proposed to amend the fart 
97 miles te authonzeamudeur slavions lo muke preuleruw 
of 55 type eniission teclinologies, We prapesad in allow 
dated? SdGOnS tO Irunsmil $8 pe ocnission 
technologies employing additional spreading eequences 
Specifically, we proposed (0 eliminate Seetions $3.31 Ley 
ait (dt), which restrict anateur stations to Wansminiie 
85 ontissions that use only frequency huppin aml diroor 


sequencing spredding techniques. We indicaned that this 


change would allow imuiur niliv opsrilurs vy develope 
innovations and iMprovement: i communicedons 
products and wechndlogics, We also slated Chul i would 
provide winipteur radi operators more flaxibiliny to use 
currontand future communications téchndlovics, Such 
wotule change ub would encoursp2 the amateur Adin 
comminuntity to eNparid its expcrimental aulisitics Hh SS 
and ollie jurtateur Atatinns to wranamit SE aniissions that 
presently arc (ranamitted using other communications 
devices. 


Decision, [he comments we received on this proposal 
generally supported elimination of rstrictions on the 
spreading techniques thul amateur madio. stations nay sae 
We chnciude that tie public interes) will Sesi Be served 
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bye efigninatin the mules thar cestript anoqtour stations wp 
(ing only WO NS sprogdine techniques. In this 
conection, we note that ope oF be fandamenisl purposes 
underlying por Piet 7 multe is cccommndition of the 
emiwur midig OpAator’s prnven Wbiily Wo werrribure w) 
Ihe advancemencofthe nidinwe, We agree will William 
Tynon iit we Should not continue resirivting, (he 
Sprowding tochnigites available 1 (hy aum\ttur service |i) 
oider to protect Muri $3 mumufacrurees. We ulao ener 
Will ie ARRL vat climinalion oF Vue restypetion takes 
if Vikély that aniatur sulig OperAlOrs Will wee Mart 15 
dey 1yey as o courecoF AS equipment, and we mote thar 
Moaicon, 2 inaniiicurgr of Put $3 devices, suppiins 
these chuinges, provided We als) ddopt war propesal for 
Auromaric poiver contin) We alse note that, heonase 
vertuin spreudin cages and modulation jnélindls used in 
Par 15 devices aré wit permissinle in snintithy (adif, 
Lopamancyetivns the most likely <ffect ot te vurent 
rules is thar experimentation f canducicd ey anvateur 
oudig hoeasees ender Pan 335 rules rather Wan prder the 
AaTeUH seTyete Pules . 


The nanuracruersafunticensed Pact 1S devices maue 
(hut une pruposiv! ehanwes couldupset ihe delicate tdtunue 
that has hee pouek tthe Bandy dhey share with the 
Atal Rudio Service, espechally the O14 ily wn 9 
Gil ohnus. ‘This bulinoy, howovel, apphaléto he Hose 
in large part on the unotractiveness af SS 
experimentnion in lhe yimatcur scfyce dite to the 
restriction in the rules that Wavits avnuleur tadiv stations 
ty toing only iw spovilied qohniquee for spreading 
enlitstinis — frequency hopping diel Miles) sequencing 
Wedo no! befiove that this canner warrants retatuliyy the 
CUTPEM reac On meritewe mullid statiuns, AS am 
initial altar, we Adte Man Mn TS devices will unity 
Teogive an SS transeniss (ont Ligh ey Mosareuin padi stain, 
ifthe station isuaing the same spresting ce eolinsSoneme 
as the Part £S devivw, if the ansntcur station is cransmating. 
atthe ine tines and on the sammie Shyuinels as the Bast 15 
device when ie (s ivuse and (Pile smateul scation is within 
the Tesepiion range of the Pury 15 device. The Part 13 
Coalition faa ios Minwrtwvith any degree Of eertaitay (hot 
this cuincidenve of events is likvly to happen frequently’. 
Vurnhes Var 1) devices dn pnt require the user ny have 
soy technics! knowiedve ofhow the device works or its 
Potenlind for interferamue amd ost uf emlcenscd Pun £5 
devives 2 conditinned o¢i the user Accepting pnlerference 
freethe opunition of an withorided radio station, another 
Pat 85 device te SSM cxpaipniverit Avi dinicnnal iy. (lies use 
of automugs power coninols by umatcur stutiony that 
Fransinit SS eithissions and exlicr leefwiical solutions 
discussed below ore txpeewd Ww luther seduce the 
interference pnremial. Weill, therefore, amend Section 
97.211 ofour:ulcs us proposed. 


Hi. Automatic pawer control 
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Patkat Stills Register 


Background Linder uur oyrreie rules, an amateur 
StOti0N) Pots fee the mininnt PAVE Heyessury to carry 
wid the desired conminunicahons rcpardiess of the 
enisrlon (ype, spreading fechuiique, or frequency ‘band 
Veo Mt additiad: amoreuy stations transmiting SS 
emission types are resingted to a maxi tranumitter 
power of HOG wns (W), Ta tha Notiye, we proposed that 
OULUHIE POWer conti Lirciiitey be reynined whenever 
on amareur sation ireemits an SS emission wilh mare 
than TW, Thisrequitenices syns (Memiled ty ensure that 
the Ouepet power os HO (Oo the mininun Fevel 
neces y fu conduct cemmunteatoais yo thutinerterence 
WHA other amateur ais signs end. users of the 
Frequency binds would be miiNTinired 


Decision. thecimiqwiits acc divided overthe need unl 
afilite (o implumcarauminartc power eoqiols, Some 
commenters helieve (hut oie! Kunttuls would have an 
(AIH elles Gl AGNOUT Stevive Guin iunnedions, 
For ceanple. Mesare Solinsunt und Tynan pode out thar 
abtonmane power Control devices can not be wad for either 
multi-point-to-nulei-poit =o vpplicukens or 
)Olot-termpuint appheations, such a4 spmeeerull 
telemetry. Mir Carpenter sates thal suchrcantal devices 
would comiilule excessive povernment reyulaiion. 
Tucson Amateur Mockel Ridlid Congration (TALR) also 
believes (hal the Piruposed nile is Linecesedry. dered Una 
current Section 97 41 3fa) i aullieien While Mr, Karn. 
OUTSN [HAL AE Wwe ol Hho yulumalie power conten! and 
olber technical measdres efuld lead 10 wer ingrcave tn the 
nuinher YP users ihe can simuliiicously sare the 
chanlicl, he nonéthelets felleves mat adoptien of 
nilonaitie: power conrals should ner he mandarory_ 
Finthee, Tare andiVir. Karn oritiinée the preacnt rule as 
impaling Eanh-MooneEarh (EME) communication 
sagen meniiidn age S$ emissivn aa beeause the [0K) 
W limu is imposed Snly on stodéns transminine SS 
emissions. [hey paint ond thal Ihe high antenna pains 
and skyward-pointing antennas genevally used will UME 
protect ferpestrial yperations pom interforurice regardless 
of the emission type the station 5 transiting. They 
ooncitide, therefore, thal the LO0 WV Jimi imposed only on 
stations trananbitting SS emission lypes is unecessary. 


Th conttast, the iaplenenration of eutienaric power 
coniryls is supouried “by the Amenvan Radio Relay 
Leaous, (ne (ARRL The Cedtral States VELF Suviely 
ulyy believes tharautomaic power corerols are necessary. 
In hiv connection. it believes that umatewr stations 
Intn¥niitine SS omissions will be using the inaximun 
power available Hecause these stations will be Sharing 
2pecium with stations ling other communiostion modes 
Mhabregaire the transmission of equsderable power. 


Aller réeviely of Ute record, we conclude ibay the 
Sulornatic power control feguirerhent proposed in the 
Notre shovk! be mlopies We cuncdiule th gach a 
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CHUIFONIONT Ls ceaxoOMMble an mixed those frequency’ 
bands will shuninw prowcols are suMciently 4ovelapedt 
(o aalivfy users that stwiigns ean avold Inter-mode 
inter@renve, Further, we believe tat power limite are a 
Toaseeable tadzonl hel ween the wideband charaterisies 
oF SS emiysigns aml the ability ond Nsathiliy ie ue 
various spreading codes, We alecline m adept the 
Suggestion by the ARRL and Mr. Carpenter Ubat the 
powyr leva] of the $5 eniission be limited tone watt ant 
the auromadle paver Control requirement he dropped, 
We note thal we did not. propose to reduce Ihe maximnany 
Huthofized power for-siituns transmitting 45 enya, 
Adiitiunully, wo ate concenied that redlueing me 
withorized maximum power for 55 omissions co che level 
suggested by the ARRL and Mr. Carpenter could 
Wyorsely affect SS eXperiinentation im the anlateur 
service arn would effuetively yoduce amasaur stylivms 
irsnamiting SS emissions to te sities UL Pret £5 devicss 


€, Methouls tu mininize porential lyrerferenoe, 


Bavkgroumd, In the Notice, we also suliviiyd 
COMMENK Fegarding Methinty dvAildbis, other thay 
wudomatic power contr! circuitry, io minimize any, 
Potential inlerlerenve beiween smutcurstation operations 
and Part 15 devices even haba) Part 15 devives fave na 
imterterence protcution rights under oar rules and nu 
domemic or nitemarional allqcation suits, We solicited 
(hese comments because Metricom exprenied concen 
thal amatenr radio Openiturs Will bel Commercial Pars 
15 SS devices and modify them for use vider our Part 97 
files, Symbol, 2 manulqeiiwer of uolicensed Mar |S 
devices. was conterveil wid) the dispurity belwoon 
duthorized power for amateur stations and unlicenned 
devioes will affecs the operation oF nligenwcd devices in 
the vicinity of amrateur stitions. 


Decision, The comments conrained technica) and 
Otier Hon-regidatary suggestions Lor miigating 
unwanted réception of SS mansnyisaions, For example, 
My, Kaa suites thal SS interference can be minimized by, 
using directional arrennas with point-to-point tinks Fur 
commlunicuivn over Jong distnves. be recommends 
mivimunr pewer signal relaylue aver the uss uf High 
power end. to uddress fod “ucartar problem," he 
Tecunumends geographical bund phar. Uh turiter visies 
thal Pravientikcion smarces can he Mund fy usow direction 
findiny: techiuqucs. Anothertechnique thatoan be useful 
in yvating dnd! syeylving unwanted ayoyption ol an SS 
emilesion j210allow SS systema to voluntarily incarperate 
4 Morse code identification trangmiller that, cum. bre 
devtiodulated by 2 conventional receiver, Orice che cul! 
sig U Like thinsmitling station Mae been deleominel, the 
malliug address af the licenses cay be fhund in many-of 
the numerous infernct databases tht list licensee 
informal orhy ddcessing the Commission's Aitahaxes, 
Thhenc sumeestions are wencrelly supporical by. ihe ARRL, 
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Fethe! Sislus Fegister 


Thee Suggestions sito convince we Iha( amateur radio 
uperilors tutereMted jw SS vomunuaication are willing to 
scoommeadiie call. wirand other users of thy spectrum 
und that Hey are willing und egpable of resolving 
Hiterfereme should it occur, dimugh sevhnica) means- 
Por (hie pemson. Wwe diy fot believe Wis necesnury or 
dloviranle fi Us Se aulopt mules, orien thay Mie automatic 
power coniral requirement, chap yeuily or could Unit 
nivihudy available for rexylying potenual imterterence 
boreeh dmarevr siitian Wansinisshond andl other users of 
bese [PY (uency bands. 


D, Other issues 


1. Statoil recor Keeping und jilemification 

Kavkground. Section 97.51 1(e)0f the Qununission's 
rules requiles that the stalin tecords document all 5S 
emivsior Ininsantusions and there reciirds be rotnined for 
0 period of ane year Mllowing vhe est ontry. Mr, Johnson 
ts contre! Hal dumotcur padin operatcrs mily oo! have 
the technical expenise or know-how io comply with this 
fule, veil thot \hiy rule docs not have! = hearing din ther 
Udi (6 Uae SS enission Wpes He also states thut 
retenijon uf this yoquirement unnecessarily burlens the 
station oparator, thereby leading t a decline in the 
incentive fy contribute to the development of SS modes 
within the \nmteur Radio Service, TAPR would like the 
Commiissiun (o establish parity heoween SS and all olficr 
emission modes, anit delete thy requirement oF this 
section, In contrast, ARI. does not helieve that this 
requirement & iu Buctkensume. 


Na adtitian, Section 97.1 19()(Syrequires chara station 
leanseni{tiny an’ SS emission nyust wannil ite asnigred 
call Sige al the end of eavh Conlmuliicntion. wid at least 
every Ten o1/Mutes during a communivation, by aCW or 
fies ciussion ducing SS cmissiou transmission oy a 
murcow bandwidth jlequency segment. Alterautively, the 
sation rey idemily Rell by changing one of more 
parameters af the emission sy that a convemienul CW of 
phone emissiun revurror cam be used to determine de 
station eal) sign, One af the parpuves of station 
idenlifiention ws lo vlesly-muke the identity of dre station 
TAONSMETTNG ENowh wo These Fecervinyg the ransmissivn, 


TAPR states thar this requirement couse® (nerferenee 
nl, abu resilt, Gutweilshs any benefitsaccrued fededing 
mouitaning. — Hunter, it sugewsts thal communion for 
station identification should be developed by the amateur 
midiy community eather (han ihe Conunissen The 
Maager of te National Comimunloatons System potats 
oll there ence currently avoilubls Commereiat OM The 
Shelf (COTS) spresd spectrum. equipment which 
complies wath Ihissule, Tre fet, he behievey thet delefion 
AP this mile could fead to.an inerease iy Ue dv aitabiity of 
COTS vyvipmunt, ARRL dues poy bellove thay uils 
réguirement if teny hurdenermne: pacha, ip hehe Ves (hw the 
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requirement ts “destanet My permit sclf+ reorintiine and 
compasthility Geicrmimitons involving @ mode thet 5 
GMivull tumonitor” 


Devisiun, The basis for the station (cand Keeping 
soquivemait was au goncern thot the Cymupissiony one 
umalour radio Heenseer could pol monty rodily SS 
emissions aud therelur: ciphers or olber prokibited 
Messoxes wohl bo rrananiied by stutiuns ushie SS 
omissions. Ierdate, We ire not wWare of aiy [intances of 
impropermessayes betny resusimilted by unuvteur statics 
woul the record i this propewtiog docs not indigese tu tbe 
Sontrary) Wo agro Thotthis veadirenient ay longer serves 
3 uscful and thet climinating: it ix a beygical 
oureroWilt of uur pruposal to. rembye reviticiuns on the 
sprang: Techniques Tat amudtcur Indio stations say 
wansmle Jurhyr, wear concemed that keeping thesc 
Teeurdy muy discourage aniateur rudigd bperujors From 
exparlnenting wilh SS emissions. We gee ny regulitury 
purpow Deng served hy requiring amutvur adio stations 
that transinit 8 emissions ta keep different facets twin 
Amuleny radio: stations irananitling any olber enission 
ame. [herelore, we wall revise Section 97.91 to remy 
the Pevordkee ping did fetedition rsyuiromnond os peqested 
fy Mr. Johnsun and TAPR. With respect ter thie stalion 
identification requirement; we will revise the rile a 
TAPR requests because werfind that Seation 97, LL bMS) 
of the Commission’ cules is ungloar eed else auplicaree 
Swetions 97 119d 1 yang (2) -Seatlons wansmuane SS 
ermasion ty pes cin (entity themselves using the mrethinls 
eperifics in ether of dese sections. 
3 Typex of 58 

The Cenual Statex Ville Suvicly ant Ste William 
Tynan suggest thar We define 2 “Himed fae” SS tbat 
would imeurporetc (he Sandwidth ploposed hy the 
Commission) Inthe Notice anda" Naewiw Harl" SSahui 
cou) ocoupy a bandwidth of pethups [0 RH2 and he 
authorized onall the amateur hands ve 50 Mie, which 
ure presently open to SSB and AM, so long ae the 
Hard iu) ifthe tntasso ite stort dows my axcied that 
ofan AM voice signal. ANIC opposer thy suggeshon 
ot the basta ihat ne atuitionl frequency allvecntions for 
SS emission types were ploposed Inaroad, Ir srates thor 
the intent of (he Notice fs 19 penny the ec oF wldilionsl 
spreading endes in order t provide SS uners with 
additional Myyibility to determine which spreading codes 
provide We irvine ietlerfecence To polertill narrow 
hand amateur modes. We agred with the ARKA, and will 
Hol erat (his request becaiise it \y premivct on SS being 
transmitted on additional amateur service frequency 
bunds, We also believe thul subdividing SS doission 
UWhes is unnecessary and inconsistent with the 
experimental nature of the Amatcur Radio Service. 
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Paceet Sstus Fegester 


3 BS evalssians anil interference to satellite, EME 
aud repeater poOoununications 
A number) conunensors express concern that if 4 

significant number uf aiditional stetiuns start 
‘transinilting $8 emissions, interferenve ly ongoing ovules 
AD urmileur Sorvide cerrmunientions. Wil! Mersase, Tn an 
veflort to ntitigate this ynticipated pmivtent, Central States 
VIF Society und Mr, Williary: Fyn propose thar spread 
Specter CHNiMINNS he restrivied To band sepingnts thar 
are neat Used hy amateur statinn’ for woak signal 
summunicanons. Mr. Crepemer also is concermed that 
the power of ailioze Inmsmiting SS emissiogs will cause 
ineurmCUNN etfasenee Bue Weak 482hal epereties, 
AMBAT requens tint the cules be amended in exclude SS 
eimiksiter> lyons specific fregtieney seyments used for 
stelle conmmunicatinns. Mr, Rilph Soifer requests thut 
froquancy seginenis be reserved fiir EMIS operations. 
The Sowhern Chtifoyitia Repenter und Remote Base 
Associatifn expresses condely ehout potential 
lnterterenye bupween stations cananitting SS emissions 
and ainiaur Stations openilind vs repeaters. The 220 
Mile Spevtrum Management woviulion of Souther 
Calor proposes tot thy burdem of interferenoe 
Foudithon tulyeen SS and the warowhind modes be 
placed on the "uncrprtlinied emitter.” 


In contrast, PAI opperss theme requests. It helieves 
thot ve ehould systnict our role pr senting technical 
slondards dnt Wve tHe sening OF Yonvunions for other 
upentlions ye thy enuteur radig community, Mr Kam 
S16185 thacwilerferente bey Waeta SS ind other amateur use 
israre: = ARRUL arpers diet inst repealer usuze ts on 
frequency bands below the bands whigre SS enyissions are 
authorized afd Furthe? resinctiitns On SS speotrum are 
trovecessue 6 pysitron je thatthe: current mules five 
sincady placed ations traeioiiting SS as subordinate an 
(he Iienaehs ol emrsaren modes. 


We ugree with the ARRL thal the niles weere adopting 
will adequately address this potential interference 
concer Speyi ically, Section 97.3 11(b) will require that 
a station trannmittiog SN etumsions must nol cHuse 
hurmlul interference iO stulioas employing other 
quthotized emissions, and must accept all interternge 
canned by suiliins eH ploying other suthurized emissions. 
Thig rule change clarifies tat srationa (ntnmilling SS 
emissions will remain, as they are now, secondary (0) other 
stations on the frequency bands they are vuthoriged Wo 
{raasmilon, We alse note thar the rule changes do nor 
extend any new frequency. allocations to slutions 
irunsmilting SS emissions. Therefore, concemis about 
interfereme th repeater stations or other sations (hit 
transmit on frequency bands below the 70 centimeter (cm) 
frequency bunil are unfounded because SS emissions arc 
not authorized below the 70 crn frequency bard. 


Fae?! 


We will not fevise the miles W prevent 3S enuission 
ha from being truiemided in any frequency hand an 
the basis that SS cmisswony may interlere with whe 
operating: uvtivilies of viher Amateur Radio Service 
licensees We agrce With Mr. Juba ©. Koster that the 
application if rules auch as Sections 97 313 and 97 101¢c) 
und (d) should help tu minimize inlerferenve We alao 
hole (hut interference henween amatour madi statlyns is 
alraady addressed gen¢rally by Scetion FTN), which 
prohibits operators from willfully or muticiousty 
interfoniny with Ue eubsing iyterference to any padio 
VormTMication oF signal Additionally, we believe thar 
excluding specific emiysiun types front addinonal 
Srequeney segiments based on the soecilic operaine 
interests oF inJividlral ligenseds of groups of licensees is 
\nconsistent with the prinvpple that each sation licensee 
and cach control pperstor must cooperate in 4clecting 
tronswitting channels and in miAing the must effective 
tise Oo the Frequencies alloegeed to the Amuteur Radiv 
Service and that no frequoney will bé assigned for she 
exclusive wwe ul any station. A hallmark of the Amateur 
Radio Service lias been that all frequencies are shared. 
The expceration af any station mat i eu operet= iu a 
wially tuterference-froo oemonment, therefor, & 
unreasonable, We lwo believe thes subdaviding wmuteur 
service frequency bends would nnlercot the yoluntery 
Serid planning tha the anetedh secvice community does 
and woukl) result (no lese of (exinility sy yeallocate 
ypectun as lieenuet'y operating intercuts chanwe, Tew 
technologies ire Incorporated, wnd Jrequericy hands in the 
Tadiy spectrum are reallueated. 


4. Outstanding Special Temporary Authority greuts 

During the pendency ofthis proceecinip, wo Spocdai 
Temporary Authority (STA) grants atitburizing, among 
other things, certain amateur quilio stations 16 transmit $$ 
comission Types thar were not permited by Secdon 77.311 
and 1 tunsmil SS émissions om frequency bands not 
authorized by Section 97.305i¢) Kove rentained in Loree, 
Our decision In this proceeding obvinies the need fow the 
STAs because it eliminates the restriction on SS emission 
types What an amateur midio station may Ininsmit. 


Appendix 
Hort 97 of Chaet T of Title 47 of the Code of federal 
is acne as folloves, 


t. The tathority citation for Mort 97 continues to 
read as follows: 

Autherily Station: 48 Stan 1066, 1082, as amended; 
47 1AN.C, 154, 305. Interpret or apply 48 Stat 
1064-1068, fO81-L1O5, os amended: 47 U.S.C. 
(S1-153, 301-609, unless otherwise noved. 


2. Seerjons 97.3(u), (b), and («) are amended by in- 
sorting Wmbers in front of each defined term in the 


Pagers 


Patxo! Status Regier 


definitions, und reviving Seetion 97.3(¢)(8) to read as 
follows: 
973 Definitions. 


(8) SS. Spread spcetram emissivny using 
bamtweditvexpansion modulation emissions having 
designators wilh A, C, Dy Tce, 1, oe Kas the firse 
AVON as the second syrbol, X ag dhe third symbal, 


5, Section 97.1 L9(b)(S) is remuyed. 


4, Section 9T.305(b} is reviser! by read ax Folhiwa: 
973505 Authutieod emission tyes 


(6) A Suiting WoT a test emission on any 
frequency authorized to thy sont! opener for brief 
penuils tur experimental purposes, except thil uu pulse 
modvlativn emission may be lransinitted on any 
wea where pulse is monepwcifivally authorized and 
no SS modulation emiasioa may be cransmitted on any 
froyueey Whece'SS is not specifically aulliorized. 


5, Section 97.321 is revived to read as follows: 
9731) SS cmisivn types 


(0) SS dihi-siun Sareniissions By tn aniateur station 
we auhonrired only for communienians herween points 
within aecaw where the aineteracevice as tezulited by the 
regaled by fhe FCC orpdct aneatcur statiun in unother 
country thar permits such contmunications. 5S omission 
iranamizsions must not be uycd for the purpose of 
ubseuring the meaning Of any communication. 


(6) A stotion tanstailling S$ emissions must not cause 
HOrMAl interferenéé fo stations employing other 
avihyrived emmicsions, and nivst acces all dyerferoncy 
caused by stations employing otherauthonzed emissions. 


fey When doomed necessary by 4 Disiigt [irector to 
assure compliance with this Purl, a station licensee must: 


(1) Cease SS emission trunsmisslona; 


(2) Restrict SS cmission fninsmissions to the extent 
instructed: and 


(3) Muintuiy 2 record, wonvertihle to the orginl 
information (voice, text, Invage, ote,) of all spread 
spectrum communications transmiited 


(4) Tho tranemiter power musi not exceed 100 W 
under any circumstances, If amore than | W js ased, 
auldvnatic (oinsmitler chnvol shall Limit ouljyut power 10 
that which #5 required for the communication, ‘This shal! 
be determined by the use of the mtio, measured ut the 
receiver, Hf the received enérpy per user clita bit (Eb) to 
Wie sum of the received power spevteal densitivs of noise 
(No) tind co- channel interference (Jo), Average 
tranamittor power over £ W xhall be automulicully 
adjusted 10 maintains an Eb/ (Ng 1 Tp) ratio of ne more than 
23 Ui ar the inlended receiver, 
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Nominations Sought for TAPR Board of 
Directors 


Totson Amateul Macks! Ranker & incorporited 1 tie 
Stare oF Arizoniiay 4 non-poat <cientific and elivaiignal 
midiiuinon, Tyas recognized he the ERS ay a SUlicns 
Lax-cNciipCen ganization for esr same pw pose TAPR 
ik gov=med by 4 Pamembher Board of Dirywrs, E2ch 
niemberaf the Board serves a Diree veurterm: Every yer 
Thie positions ane up for election. 


Board embers wie eApeeled 40 altend (wi bound 
Ineclings bold |p conjunction with the Dayco 
Homvention and the ARRL and VAPR Digi! 
Commmuniculivas Conference. “Mey purlicipate un. the 
decision-making prmess im provide guldgnc? mo te 
vtficers, They revcive no pay ond aiistdletray most of 
their own expenses to ater! iwelings. Bourd members 
should be prepared to bouctive in the continuing Bowrd 
deliberations, which are conducted vie the lterner 
Aviive paruicipittion in TAUN pctivities by Nourd 
members i Tinprortan(o (he furtherance of the objectives 
of TAPR, The officers of WWPK ate cleated by the 
manwhers OF the Board ay the annual Board of Directors 
mecung. 

The current members of the Hoan! of Direetors und 
their expiniuon datcy of their terms are: 

‘Greg Jones, WDSIVO 2000) Prasident 
' John Kester, WSD0D woo 


* Mol Whillen. KOPFX 2000 

Join Acketmann, HSUR 2001 Vice President 

Douo McKinney, KCIRL = ©2004 

Barry McLarnon, VEAJF 2001 

Steve Binle, N7HPR 4002 

Steve Dimsa, ACHE 2002 

Bob Hensen, N2GDE 2002 «PSR Editor 

Nominitiins are wow opee for sours expiring in Marely 

2000 (marked with an axterish). 


To pluce a person in nomination, please renrenuber that 
freon he mnt bea member of TAPR, Confirm thut the 
individoal i= willin@ to have then oeme placed in 
Tuminulion, Sonil hil person”: caizoc (or your own Lf you 
wistite nominate yoursetf) along walls your cull ant iheir 
call. 1clophone number, mailing address, and Internet 
vicilreda. The person mintiniated shuald subsit chert 
biogdaptical sketel) 19 he published along with the ballot, 


Nominations and tyographical sketches xhould be 
submited to the TAPR otfice no later shun December 
134, 1999, 


Rallorewill he nimiled in January, TAPR Will aqwonase 
ga Internet ballot in conjuction wilh at letter about the 
billoting, Results will he aneuncedl oa March 30th, 
2ylMy 


Respumsitilities a a board member include 
1) Attondante ut both Bourd meetings cugh your, 
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2) Regula panieadion with the continuous session of 
the howd (purently'hektavel he lemme), Typically mis 
requires 3 mini of S hours a week. wlihoush 
AOUvaimcs mucr more 15 nejized during acuVve boluyt 
discusriin’ 

D Parton with TAPR aryyects as volumeereit 
Bound niombers, While pot required. ale involvod Wah 
VeNOUs [I Mitagoment, ONE erunization 
AWil/ar SIPSAVESiON liaison pusilivns, Active: Nuipyil 
PUITICIpariOn Wilh VARIOUS prgicets mabe Many olihe move 
WApCNDi projowwy and corks possible: Bound anemberr 
arc oNpcoted Lo fake An wclive punin TARR Mi sojne form, 


All dominated nyembers will be placed op the ballot 
BNE the NipheN WK Pegdavers Will he place in (he open 
bowrd positions. All directors shall serve for a term ne 
three yours 


A Thank You to TAPR 


Kei ond Coaiiinigytioas Corporation would Wet 
thank cach memberot PR. Our hanks are not only for 
Wrchos igs seruiiny of oureddios, buralso tor whl TAPR: 
Wpresents to he wre AT the entire Amatcur Radio 
cormnaniy Kenwuesd willido it's best to listen nv you for 
new Ideas Snd opponduiice hy help create your visions 
inky the highest quality. state of the art, Armleur mutios 
madcany where inthe world. 


LARK ts What Aavatear mpiia is all wbout, Over the past 
+100 your oLAnwitcal ao, My iligs have changed. 
‘Nhe sechnulogies have grown and the users needs are 
constantly chasping, The spies that lived Within the 
Rounders, Manvoni, Minin and others who heljed to seed 
The iMag inaNs Tor Other expernnenters to design. Quild, 
and improve Whi ds live in TAPR. Today we have 2 
avorid full of whretess communications thal socicly takes 
for granted. Without Amateur experimenters we might 
sull be only. dieamnina of wukinig acess the oceans, We 
Ogi never hove hear Neil Annsivony's famous words, 
“One amall step for man, nine giant leap for mankind.” 
Ammours made wireless communications what it is 
today! 

TAPR is 3 special oraunization, of which, each of you 
shuuld be proud lo belong. Your mission is clear and your 
goa) is pure fi character aril weaning. In many ways, 
Kenwood thinks of TAPR membery us the "Green Beret" 
br" Samurai” of Anuileur Richio, 


Don't ever forget your fosus and your meaning as an 
organization. Thank-you for liciping.to keep the spiritand 
the fun nf Armateur radio alive and weil forever, 

7s 

Kenwood Communigaions Cenporation 

Seplemiber 24, 1909 


Fage 18 


{Prom The ARRI. Letter, Yo! 18, Nu 42 published by The 
Amertean Rurlia Relay League) 


Jean Shepherd, K201S -- the mun once deseribed by 
media éfitic Marshall Mcluhan as “Vhe first radio 
wovelisy" and by others. ae "Mark “Vwain for the nuliu"' = 
Miew Clember 16 an w hospital pear his homme jn Sanibel 
Eland, florida. He wes TS. 


Onw of the Original nulio “talkers.” Shepherd gained o 
heya! following of overnight listyners during his mut 
than two-deeede tenure af powerful WOR in New York 
during the 1950, 60s. and curly Tux. Shepherd wus Firht 
licensed as WOQWNH inf 1938. He served in the Ame 
Skanal Corps during World War tl then atended tediana 
University befure doing radio i Cineiunat: end 
Phiadelphin aid tinal Mew York 


On the air, "Shep" worked without a seript or feltance 
on telephone callers spinning yae—typically with a 
saniome cige—crten bavci.on his beshoul years in 
Hammond. Indieny and Wis Gime in the Army end 
wveosgionally mentioning him radio. Among the 
characters he created was alter ego Ratphie Parker, why 
appoured in his LOK} filo claesic “A Chriss Story." 
which he wrofe and nscale. 


The hernyuet speadoe ui tte 1985 Dayion Harwvention, 
Shepherd also provided the introductory nurration (6 the 
Morse code instruction (lupe incladed with thé Leawue’s 
Tune in (he World license manu, Severs) hems were 
ARRL Headquurters so say that Shephen! Nad provided 
inspiration lor their curly interest is Amateur Radu 


In addittun to livo uppearanoes, Shepherd pemiet 
fumerovs articles ana several bool inclalime &¢ God 
We Trust, All Others Pay Cash in 1966 and Wanda 
Ulekey's Night of Golden Memories in 1971, His TV 
works for BS include Jeun Shepherd's America and | he 
Great American Fourth of July and Other Disasters. 


In later lite, Shepherd remained active on HF SSB and 
occasignally on 2-meter FM, sometimes operating from 
his hoat in Mlorlda, He alse had ans interest in classic 
automobiles. His third wife, Leigh, dicd lust year. 


“Me captivated  geteration with his stories.” ssid 
vintuye radio bull John Dilks, K2TQN, "eis survived 
by Sehiwantz, Flick, Bruner and all of the other wondertul 
characters he created.” 


For (loiailed (nfurmation on Jean Shepherd, visit 
wwiwiadvantx net jsadur/shep.htm or 
www. spacelab.net~bkaye/Shep, hen! 
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PIC-E FRAM Modification: 
Souping up your PIC-E 


Mike’ Bere, NOOBIT 


brecently inodified oie af my PIC-E units to include & 
Ramon 23161) 2b sequl FRAM IC. yer retait) it's ability 
to nig allot iho ongnal pmgrams (TRAM stands for 
Ferroelectric KAM which retains its memory contents 
Wilhuul power sppliod ) Tywrote 2 packel revive progr 
fogo with inwhich allows the PIC-E to receive and display 
entire packgls up to 25 bytes on a Palm PDA 
w/PalmAlRS, (tsar: 


{ip://fip.tapr.ore’piesig/software 


This differs from my previous codé which Wwuuld only 
copy up 0.53 bytes of each pucket duc ro the 1Of Ka’ e 
(united memory. The mod is non-destructive antl wdds the 
8 pin Ramtron 2h serial FRAM IC (0 the PIC-E usinwa 
spill daughterboard and 6 pin connector. 1 sed 4.6 pin 
MTA-100 AMP brand connector und housing hecause | 
tual avcess to the crimp tool aid 28 ga. hookup wire. 


Lingle aninc from. solder ringed pote bourd, but you 
Cay Use yOOr intgirition in making the connection; the 
main coquinement is bafig able to disconnec) the "RAM 
daughterouurd frum ihe PIC-E ped while programming 
the PIC: processor. lhe wile Works tuckginenily wilkin 
the Radio Shuck case. 

1 obtained my FM25160 chips as semples from 
Kanleon thru my employer. Tae Ramtron web page 
WWW ME) con cays youcan order them Jor @but $3 
veoh anid most states havea focal distriburor listed ow the 
page os well 


1 also jilted 1 TeX" audio jack coupled to the teecive 
audio path with al uF capacitor. This makes it easy to 
sel up a very perlable monilor/imeking slation using a 
handheld, modified PIC-B, and a PalmPilor running 
PalmAPRS. 


Making the Modification 

To do this, T mounted the 8 pin FRAM IC on a 
daughterboard a bit larger than a stamp and uscd a6 pin 
right-angle disconnect header to tie it into the PIC-L pcb. 
Five of the 6 pins on the connector are used. they include: 
+3y, Ground, RAM chip selec, RAM clock und RAM 
data in/out on acommon fine. 


‘The MC-& peb is viewed from the front (LED end). 
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FRAM pin Goer To: 


$ Ver DIC-E Vie buleon wide, vertical mace, right side of 
Ce sv ireg 

7 HOU = Tito PRAM Vooon aaushterboard 

Bsn FIC-E RG Joynur pat flies (08:6) 

S31 PIC L R2 upper tesd LEopripi w/SO)* 

4 GN PIG-E DZDegh) lead (PILE a) 

sr Tied 0 PRAM Veo on daughierbourd 

2 80. PIC-F RS upper trail ities to A:0)* 

1c PYCL Ra bower toes files to B27) 


* Piny 2 & Son the daughterboard ure lied together 
(SO/SL) with @ single Wire, Ged to (R2 apper lead) A:0. 
Vee ant ground can be taken front other places on the 
PIC-E, By to stay close to ihe regulator IC to minimize 
noise, } also Included a.) uF bypisscap on the RAM pcb 


herween Veo and pround, 


Programming iy dune with the FRAM peb 
divconneeted! 


Voomuke use of this new hardware. | wrote w pucker 
receive program called RAMPIOER.ASM which can 
assembled od programmed into whe modified PIC-L. 
Just be sureto unplug the LAM hound (rom it’s connector 
\iike prognumming. Thisis because the FRAM shares 2 
ul the lines used To progeam the PIC-E and we don’t want 
10 put pinigrimming Voltuze to the FRAM TC. 


Atterwards, pluy in the FRAM. peb and check the 
following jumpers, 
OFF 
“N™ [on 182) 
ON 


ON {oll to prgm) 
RXO fon 182) 


sonst 


Data is gal ihe GPS mule 9 pin connector on the PIC-E. 
Conneer vo your Valor hotsyneh serial cable with 
PalmAPRS of a serial communication program set to 
4800.8.! and apply power. You should see a sign on 
iiessage: 


TURBO SIC-E packet @ecatec 7 NOQRH 1999 


Connect the KJ45 jumper [tym the PIC-E to the radio 
as usual. Audio from the mic connector must be 
Squelched! Volume should be set low bul audible. fall 
is well, packets should be appearing in the view packets 
screen on the Palmpilot. Since the serial output is 0-Sy 
(instead of RS-232 voltage levels), 1 had mixed results 
wher canniecting toa PC. My old 486 works perfect, but 
my new AMD K6 deeso’t_ 


‘To use the PIC-E with original software, unplug and 
remove the FRAM daughterboard, configure jumpers and 
program as usual. 
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'ARRL Task Force Seeks Future 
Technology Proposals 


[Prom the ARIU. Bulletin} 


Nhe ARR Technology Task Foree wants ta hear 
trom hams with jdeas and propodsals for new 
technolpgy to carry Aniateur Radio ino the next 
ventury. The AKKI. Bourd of Directors created the 
Tosk Force and the vormipanion Technology Working 
Group [ast January. and ARRL President Rod 
Stafford, WeKOD, has epnolnel anuniheroficading 
amuteurs to servoon both pancls. The Task Force and 
the Working Group will work hand-in-hand ty 
idemity, evaluate, and promote the most promising 
2st Ceniury technologies for Amuleur Radio, 


The Tusk Porce Consists of members of the ARRI- 
Board family und the Headquarters staff, Chairing the 
Tosk Force is ARR, First Viee Mtesident Steve 
Mendsleohn, W2ML. Other TTF meothers are 
Roanoke Vice Director Dennis Hodson, W4i WE: 
Hudson Dircetor Frank Mallon, N2FF; New Englantt 
Director Tont Fitauye. KL EI. Sourhwesiern Vice 
Diregtor Ant Guddard, WOXD; Pacific Divector-cleet 
{and current Vieo Dipsctar) Jimny Maxwell, WaAGCF; 
International Alfairs Vice President Larry Prec. 
W4KA:z and Rocky Mountain Directoy Walt Stinson 
Wocpe, 


The Technology Working Group will evaluale 
technics! proposals and make puyummendations i 
the Technology Tash Moree, which In turn, will make 
specie policy proposuls to the ARM. Bourd of 

irectors, 


The Working group i an expert poncl sclected 
from among League members representing a brow 
spevirin of Amateur Ruatio interysts and wotivities, 
Chairing the Working Group la CQ Uditor Rach 
Moseson, W2VU, Other members ure AMSAT-NA 
Prosident Keith Baker, RBISH; Meter Coffee, 
ACOEN, a computer industry analyst, Mike Covk, 
AFOY, Engineering Director vf Communications 
Systems Engineering, iv 
Acrogpace/Communications Division: Gene 
MeGahey, NRONR, Deputy Manager of 
Conimunications Techhulugy, NLECTC (NIJ/DOS); 
ARRL Technica) Relutiore Moiager Paul Rinaldo, 
W4RL Dennis Silage KIDS, 2 Temple University 
protessor involved in digital communications; and 
QUX Edilur Doug Smith, KfonX, 


ARRL Laboratory Supervisor Ed Hare, WIRFI, 
Will seeve as ARRL IQ staff Haison to both 
committees, 
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The Task Forde invites information iid concepts 
on 3 wide runge of technologies with the potential 10: 
improve Amateur Radio and to promote what the FCC 
calls "continuation and extension of the vmateuc's 
proven ability to cunteibute to the advancement of the 
radio ari,” ‘The Task Force invites the submission of 
ideas and proposals from ull parts. of the umateur 
community. and will use the input jo help formulate 
League palicy recommendations on # Wide range of 
technical issues. 


Amateurs ure invited to complete the form on the 
ARRL Website ar www arth orm/news! If, send e-mail 
to the Vask Force ar nflinpiid@iarrLorg, or offer your 
idews by mail to the AMML Technology Task Force, 
e/o Ed Here. WIRFE, 225 Main St, Newington, CT 
at Suggeotions ave requested hy November 30, 
199. 


APRS Protocol Specification 


John Ackermann, ARK 
Jetetebo.coin 


The new draft of the APRS Protocol Reference 
specication is eving through the fiwal phases of 
ipdate. and we expect to gublish il lowards the end 
of Noventher. 


Thisay a little later than ongiiully anticipuled— the 
Orluy is duc lu ihe document's having grown from the 
oviginul (7 jages tu more (lun 70 ower the Lest theee 
woeks! 


The new dralt jncorporutes derailed packer format 
diagrams. he APRS symbol ables, descriptions of 
compressed dia format and Mic-E formar (with a 
cumpletc appendix expinining in detail howto decade 
Mic-E packets), and many more examples of APRS 
packets in general, 


‘There is dn enormuus amount of detail ip the 
document which the APRS Working Group is now 
double-checking. We're sure you'll Tike the finished. 
resoll, ond wall Mod it's Seen worth waiting for. 
Because the docunwat has been virtually rewritten 
alnce the original ceaft, we will have another public 
comment period prior 0 final adaption of Version 
1.0. 


\'d like to thank the APRS outhors as well as our 
technical editur, lan Wade, GONRW, who have 
exchanged hundreds of emails over the lust few weeks 
trying to nail down vbsture paints in thy protocol. 
Theic hard work has made a real difference m the 
document we'll be delivering. Td also like to thank 
everyone who commented on the orseinal draft; all 
those comments have been taken into consideration 
for thin iHterufion. 
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Differential GPS Reference Station 
Interface Board 


Lidterentipl Gis Reference Stininn Inserface Mieard ~ 


Description 

The Differential GPS (DGPS) Reference Stution 
Interface Board Connevts to a Motorola Qncore VP ORM 
GPS receiver to create a low cost 8-channcel DGPS 
Reference Station. The Relerenee Station provides 
Pscudo-range Differential GPS corrections that conform 
to the RICM SC-104 Type | message format. 
Corrections can be transmitted via data link to remote 
users. Possible data links are radio modems, terminal 
node controllers (TNC), or tlephone modems, Remote 
users receive the corrections and apply them to their 
DGPS ready receiver to calculate 4 DGPS solution. For 
example, a Radio Amateur installation would use u 
2-meter transmitter and TNC, Using the 2- merer 
frequency of 144,39 Milz, the new APRS frequenyy, 
APRS (nickets can take advintage of DGPS accuracies 
(see performance bulow), No special equipment is needed 
by remote Users, Corrections are recived using 4 2meter 
(mpbile or handheld) receiver and TNC, The outpurof ihe 
TNC is conneeled a DGPS "ready" receiver, 
Commercial Usérécan connect the DGPS Interface board 
To commercial diia milling, Uhe responsibility ofusing the 
cartect fryucncles Ie up to the uxer, 


Possible uses include: 
Search and Nescuc 
APES Urackers 
Parades 
Marathons 
Balloon Tracking 
Research and Development 
Vehicle Location in a metropolitan afcas 
Anyibing that requires inceéased GPS aocuracy 
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)) Swition is casy, The 
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the Station ID is 

selectable via 

jumpers. The 

latitude, longitude, 

and altimde of tre 

reference location 

and the rate at 

whieh ourrections 

will be transmitted 

are programmed via 

saltwatre 

commands. The 

| Reference Stution 
then operates 


without ay further 
Cxsmiple of Oneuge witsbeed w DGPS Lencilace Byeed intervention, 


Features 
¢ Operates with the Motorola Oncore VP 8-Chunncl 
GIS Receiver 
« Reference Station is Compatible wilh DGPS "reudy" 
receivers that accept RTCM SC-104 Type | Mes- 
Sages 
Easy sctup and operativn, suitable for portable opera- 
tions 
¢ Prowrumming via RS-232 serial port 
« Outputs RTCM SC-104 Type 1 Message with a se 
Iectable RS-232 oulput baud rate; $200, 2400, 4800, 
and 9600 baud 
* Selectable Station 12: 0 - 1023 
+ Power Requirements: 7 - 30 VDC 
¢ Power Consumption: 235 milliamps typical with On- 
core VE with Active antenna 
Lidtiumn; Battery Backup Option for Oncore VPs 
without battery backup 


Purchasing Information 
‘The price is: 3179.00 US Kir members of TAPR or 
$199.00 US (or non-members and includes; 
¢ DGPS Kef Station fsemi-kay 
« Docunientation 
Wiease nie: This is nol an endlosed/sealed unic It is 
asswined (hat the purchasers will be installing the unii in 
another enclosure for normal and experimental 
operations, No [{)¥ Discount for TAPR Members. Due 
ty the nature of the purchase, the $179 purchase price for 
VAPR menibers represents the meibership discount. 
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Subrotali|____ |_| Added Totat Kit Codes 


AW prices subject w chinge without noice and are payable in U.S. funds: ive 10% aff 
Kitk ond Publicativns. Pleuye wll vik torcighl weeks for your nied foe avipped. or specific 


An frervertion.ct bite dae Drahien Daeoriation Meer 


Tucson Amateur Packet Radio 
8987-309 & Tongue Yards Ra #3357 
Tucson, Arizona * 85749-9399 
Office; (760) 385-0000 * Fax: (940) 544-2544 
Internet TAPROETAPRLONG * www.topron 

a Nomeroflt Reseorch ond Dersiopment Cerpornwon 


www.tapr.org * fiptaprorg * tupr@Lupr.org 
Office Hours; Tuc-Fri Sam-12 


[_| SuivTotai 


- Membership 10% Discount 

Excep were wed Member #: (Place new If jolning) 

Total Sales (Subtotal minus discount) 

—_______ Texas Residents (7.75% tax) 
Membership (New or Renewal) 
Shipping and Handling 


odes Betwee: 


For Total 
icolcelaw ceo 
Ada $5 Ada $8 


Kit Codes above 55 or Internatiasnal 
axters mut contact TAPR for amount, 


{____] TOTAL Order Amount 
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